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Ford vs. Chevy Pickups 
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SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 
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No doubt about tt. 
You can switch down 


to lower tar and still find 
satistying taste. 


This One 
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Youve earned it. 
Now enjoy it. Park Avenue. 


You've worked hard. Put in the extra hours. Now it's time to take a little 


time off for good behavior. Start with a ride in the Park. Park Avenue 


by Buick. It’s a beautiful place to be. Powerful—with a 


3800 Series II V6—yet so elegant, so luxurious. Park Avenue 
makes driving a rewarding experience. For more 
information, call 1-800-4A-BUICK. 


BUICK 
The New Symbol For Quality 
In America. 
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High power, 


Ea МА, | | will travel: 
ectronics Newsfront: | N new cordless 
| N tools. 


‚Ж filmmakers’ 3-D 
miniworld. 
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COVER STORY 


Hanter Computers & Software 
Bigger than T. rex? A Beyond Here 
+ hot dino-prospector's Electronics 
dazzling find offers 80 FYI 
new clues to prehis- | 
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In head-to-head testing, the redesigned champ takes 
on its retuned top challenger. 


Redesigning the home 
PC: Compaq's sleek 


И 54 Surfing for Science A cyber-journey across the new Presario. 
Internet’s sci-tech таай may seem daunting. Our 
road map points you in the right direction. 
Fresh thinking ™ 66 Radical Chic Atlast - at Адет 
oe and advanced look the icit bit аата With a desir: like this, you a | 
technology: | d бав 
{ Ford's F-150. — m may want to upgrade your furniture. 
nplu: 44 ed! Beefier battery-run tools mean 
more AER power than ever. But i is 
f | more voltage worth the cost? 
" à 
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Dinosaur Hunting and Web Surfing 


ALLOW US TO INTRODUCE YOU to Carcharodontosaurus saharicus—the “shark- 
toothed reptile of the Sahara.” This giant, 90 million-year-old predator is the 
latest and most spectacular trophy of globe-trotting dinosaur hunter Paul - 
Sereno. For our cover story this month, senior editor Mariette DiChristina 
profiles the man and his monster. | 

Want to keep tabs on NASA launches? How about dissecting a frog— 
virtually? Or searching the government's database of patents and trademarks? 
The World Wide Web puts hundreds of thousands of science and technology 
sites—from gadgets to interactive experiments—at your fingertips. In this issue; POPULAR SCIENCE Web surfers — 
have compiled a master list of their favorites, and you can hotlink your way to more. Be sure to check our own 


x ме site ie regularly —and our monthly Web Watch column—for new links. —F тей Abatemarco, popscied@aol.com T 


Multipurpose Fighters 


IN YOUR ARTICLE, “The Next Jet 
Fighter" [June], you say the Joint 
Strike Fighter (JSF) is scheduled to 
replace the F-14, the F-18, the A-6, 
the F-16, and the AV-8B Harriers in 
the future. This sounds a lot like 
the Tactical Fighter Experimental 
(TFX) of the 1960s that produced 
the F-111 “Aardvark.” The TFX pro- 
gram that was developed by Robert 
McNamara, Secretary of Defense at 
the time, didn't work in the '60s 
and, because of that, I doubt the 
JSF will work in the future. The 
Department of Defense shouldn't 
put all its eggs in one basket. 
Bennett S. Turk 
Latham, N.Y. 


New Standards 


A VERY SIMPLE answer exists to 
the question of setting standards 
for electronic equipment [Beyond 
Here, June]—let the professional 
engineering organizations do it. 
These organizations have no bias 
toward any one company or prod- 
uct and, therefore, the standard 
they set would not favor any one 
company. The one problem is that 
they generally take some time in 
order to develop an official stan- 
dard, which is in direct opposition 
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to the “breakneck pace” that many 
computer and electronic companies 
like to develop at. 
Ken Davis 
Scottsdale, Ariz. 


Check This Out 


AN ADVANTAGE of online checking 
that Chris O’Malley missed in 
“Wired to the Bank” [June] is that 
recurring payments that remain the 
same month after month (like loan 
payments) need only be set up 
once. Thereafter, the funds get 
issued on the same day of each 
month, with no intervention on the 
payer’s part. Combined with direct 
payroll deposit from the payer’s 
employer, the task of paying bills 
can been placed on auto-pilot. 
Thomas Chadwick 


Essex Junction, Vt. 


Freezing Hot 


YOU CORRECTLY answered the 
question “What freezes faster, cold 
or hot water?” [F YI, June], but my 
physics professor explained that the 
misconception about hot water 
freezing faster may have come from 
an old wives’ tale from the time 
before frostless freezers. According 
to the theory, an ice cube tray filled 
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HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: PSReader@aol.com 

Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: AskPopSci@aol.com 


SUBSCRIPTION INQUIRIES 
For subscription or delivery problems, 
or change of address please write to: 


Р.О. Box 5100 
Harlan, Iowa 51537 
E-mail: PSCUSTSERV (2aol.com 
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that time, King George II decreed 
that September 2 be followed by 
September 14 that year. The King 
also decreed that the start of the 
new year be changed from March 
25 to January 1. 


with hot water would freeze faster 
than a tray of cold water because 
the hot water would melt the frost 
in the freezer, putting the tray clos- 
er to the freezing element. 
Jerry A. Pipes 
St. Louis, Mo. 
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Bob Stillett 
rsillett@msn.com 


Solar Systems 


Motorcycle Memories 
“POWER HOUSES" [May] presented 


THE ARTICLE about the centrifu- 
gal oil filter from T&N Bearings 
Group, [Automotive Newsfront, 
April] reminded me of a similar 
arrangement on Honda motorcycles 
in the early 1970s. The centrifugal 
basket was mounted on the crank- 
shaft and did a great job of filtering 
out the damaged particles. Oil 
changes were still recommended, 
but the drained oil rarely felt gritty. 
misan45 @aol.com 


an excellent overview of photovolta- 
ic technology and described many 
exciting new photovoltaic products. 
However, the U.S. Department of 
Energy's pivotal role in launching 
the research and development of 
these technologies was not men- 
tioned. A program initiated by the 
DOE in 1993 stimulated the devel- 
opment of the solar shingles and 
the custom roof panels on the Lord 
house in Maine. 
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Washington, D.C. Yearning to Yawn 
d YOUR ANSWER to “Why is yawning 
Lead Remedy so contagious?” [FYI, May] failed to 


mention that a lack of oxygen and 
an increase in carbon dioxide is a 
probable cause, in addition to the 
other reasons you cited. 
Lyle Tuttle 
ltuttle@primenet.com 


IN “FUTURE Faucets Go Light on 
Lead” [Home Technology News- 
front, May], you mention that lead 
can leach out of faucets into the 
drinking water. It is the water that 
sits in the faucet between uses that 
has the most lead in it. To reduce 
the amount of lead in drinking 
water, let the water flow for a few 
seconds prior to use. 


ъ 
рад а ран 


| — En 


4 
irs НЕ, 


Laboratory tests demonstrate that 
people yawn even when they breathe 
pure oxygen. Tests also show that 
when people breathe high levels of 
carbon dioxide, they are no more 
likely to yawn than usual. 
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Mark Demos 


via e-mail 
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| TimeLapse Juxtaposed GPS 
! THE REFERENCE in "The Facts" to | IN LETTERS [June], James Rivera 
the change from the Julian to Gre- says the Global Positioning System 
a  gorian calendar in 1582 is not com- was funded and implemented by 
| plete [ЕҮТ, June]. Being a Protestant NASA. Not true. GPS was devel- 
| nation, England paid no heed to oped by the Department of 
«| the Pope and did not change to the Defense. 
j | Gregorian calendar until 1752. At Derrick A. Dean 
E | oo [I] »e 
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Beginnings of 
Backbones 


WITH THE OPENING of the Hall of Verte- 
brate Origins at the American Museum of 
Natural History, a last, key piece of the story 
of evolution stands reconstructed. The exhibit 
is part of a massive, seven-year reinstalla- 
tion of the museum's fossil halls. Some 85 
percent of the display items, such as this 
Buetteneria, are real fossils, rather than 
reproductions—far more than at 

many such exhibits. Address: 

Central Park West at 79th St., 

New York NY 10024-5192. 


Mega Mac 


THIS IS NOT YOUR wimpy home 
computer. Apple's new Performa 
6400 comes loaded with a 180- or 
200MHz PowerPC 603e processor, 
a 1.6- or 2.4-gigabyte hard disk, 
16MB of memory, and a built-in 
speaker system—including a sub- 
woofer atop the tower-style case. 
The prices aren't wimpy, either, 
ranging from $2,499 to $2,799, 
without a monitor. One intriguing 
$450 option: A video editing kit 
called Avid Cinema lets you make 


movies from your camcorder tapes. 


Precision Controller 


FOR FAST-PACED 3D action-adventure games, 
the Wing Man Warrior double-fisted 
control system is designed to give 
you lightning-fast reflexes quickly. 
SpinControl (the knob on the left) 
lets you turn your character 

360 degrees on a dime, while the 
Warrior joystick provides firepower 
and speed control. Price: $100. 
Logitech, 6505 Kaiser Dr., 

Fremont CA 94555. 


Fresh-Air Mower | * 


IN RESPONSE TO 1997 EPA emissions 
regulations, Lawn-Boy redesigned 4 
its two-cycle mower engines to run 
50 percent cleaner. Three keys to 

success: a domed combustion cham- ‘ 


ber helps mix the air, so more of the fuel is burned; the air- 
to-fuel mix has been adjusted; and the muffler size has 
been increased to remove exhaust air more effectively. 4 
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Strata-Sphere Modem Without Wires 


SPALDING'S TOP-FLITE Strata Tour got a huge IBM'S PROTOTYPE cordless 
boost from golf pro Mark O'Meara, who racked up modem uses the same basic 
two firsts and two seconds in a few weeks with radio-frequency technology 
the distinctive multilayer ball. Spalding added a as cordless phones to move 
firm inner layer to the soft core and balata cover of its ear- . data between a standard 
lier two-part ball, to blend extra distance with spin control modem and a wall jack 
and a responsive feel. Price: about $52 per dozen. | equipped with an included 
Spalding Sports Worldwide, 1 Longest Dr., | adapter. The 900MHz de- 
Box 901, Chicopee MA 01021. vice is designed to work 
with any computer—laptop or desk- 
top—and any modem. IBM plans to 
sell the product under its own name 
and license it to other companies as 
well. No price has been set yet; it's 
slated to be available later this year. 


| MONTY PYTHON is back—returning for 
P a second madcap performance on a 
é 7th Level CD-ROM, that is. This time 
it's the decidedly nonlinear version of Ghia’s Leadi ng Edge 
their movie classic, called Monty 
Python and the Quest for the Holy ITALY’S GHIA DESIGN studio and Ford have unveiled the Seatta 
| Grail. Scenes from the film are cou- concept car, which interprets "edge" design—a reaction 
| pled with new artwork, voice-overs, against smooth corners. The Seatta is intended as a light- 
ә and games based on the antics of the weight, affordable, open-top roadster. If softtops in winter 
| Python troupe. It’s fun, irreverent, aren't for you, a hardtop is also available. 
and lacking any redeeming social 
` value. For Windows PCs, $50. 7th 
Level, 1110 E. Collins Blvd, #122, 
Y Richardson TX 75081. 


- | This Time, with Color 


THE VIVID 5-INCH backlit color display would be 

+ enough to grab your eye in Sharp's MI-10DC Color 
Zaurus personal digital assistant. But the device 
also comes with a digital camera attachment, 

i Internet access software, and audio recording 

capability. The pen-based unit runs for eight 

hours on a rechargeable lithium-ion battery. 
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Cool Cat 


THE SPORTY open-topped Lynx concept car is based on 
the Fiesta and is targeted for production early next year, 
probably as the Puma. The doors have no external han- 
dles and are unlocked and opened by swiping a smart 
card between concealed contacts. Built on a 96-inch 
wheelbase, the 13.4-foot-long Lynx is powered by a 120- 
horsepower version of Ford’s ZETEC-SE 11.7-liter engine. 
Ford of Europe, Brentwood, Essex CM13 3BW, England. 


Aircraft cockpit 


Supersonic Nose Job 


HOSXYW OH 


NASA HAS FLIGHT-TESTED a “windowless” landing system that 
would cut the droopy nose off the Concorde and other 5575, 
“Synthetic vision” replaces forward-looking windows with a 
high-resolution display that uses a digital video camera, in- 
frared cameras, and microwave radar. The pilot no longer 
needs to see directly in front, so it’s good-bye to the costly, 
complex mechanical nose. NASA hopes to have the system 
available by 2000. 


ГЕР 
_ High-resolution 4 
display 


Conquer All Terrains 


IF YOU THINK battling with off-the-rack-clothing sizes isa | COMBINE A MINI SPORT utility and 
problem, consider the challenge of finding a G-suit that a high performance motorcycle and 
nts just right. That's why the Air Forcea@t Wright-Patter- | you have the new Arctic Cat Bearcat, 
son AFB has commissioned a high-resolution 3-D whole- | an ATV (all-terrain vehicle) with a 
body scanner that maps 2 million reference points on an 454-cc liquid-cooled engine. A fully 
individual human-body shape. The scanning takes a scant | independent front suspension and 
17 seconds. Earlier research with a head scanner has al- | semi-independent rear axle provide 
ready revealed that most of the assumptions that have | high ground clearance and good 
been used in designing pilot helmets are wrong. The | ride. The gearbox includes a low 
apparel industry 1s watching the latest work closely. | | range for stump-pulling power. 
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CARNEGIE MELLON University's robotic heli- 


Teal NU 


+» ¦ Robo Copter | 
| | copter was designed for missions too danger- 
| | ous for humans, such as fire fighting and 
5 search-and-rescue. The machine's distinctive 
i | vision system locks onto objects on the 
| ground, then automatically keeps them in view 
: | while it hovers above. The 14-foot-long au- 
|  tonomous helicopter was developed from a 
Yamaha crop duster. 
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THE MTI PHOTOSCREENER is the world’s only portable, 
instant-photo vision screener, according to the manufac- 
turer. This computerized flash camera is particularly bene- 
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01 DP DEA àÓome4éb. 09 9 ficial with young children, because it works without head 
EE La Eoo а. ga B restraint or dilation of the eye. A variety of disorders are 
vg | Se nie eaves a Miam d eh Е immediately spotted by analysis of light reflected from 
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the retina (inset). Cost: about $2,950. Medical Technol- 
ogy & Innovations, 3125 Nolt Rd., Lancaster PA 17601. 
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+ | “Nature” Comes Inside 


x f INTERIOR TREES, A CONCEPT for emulating natural shapes while de- 
| livering utilities to an area within a building, would enable individ- 

uals to adjust the lighting and temperature beneath each canopy. 

{ Developed by USG Interiors of Chicago, the structures’ “trunks” con- 

ẹ | tain outlets for electric wiring and data cables, and ducts for warm 


i or cool air. Lighting fixtures are built into “branches.” | 
4 ( 
í | 
n Safety Signal | 
vl AT THE TOUCH of a button, 
i the 120-decibel siren on the 
е | innocuous-looking ArmAlarm 
* [| will attract attention. Designed 
| to be a personal security device, 
í { the ArmAlarm doubles as a sports 
» | watch, with digital time/date display 
i and a stopwatch function. It is available 
j i in black, fuschia, and purple and sells for 
‚| about $40. Direct Safety Solutions, 823 
í Menendez Court, Orlando FL 32801. 
» | 
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WIRNOFF? VODKA 40, 45:2 & 50% Ale. by Vol., distilled from premium grain b. а | | 


i 996 Ste, Pierre Smirnoff FLS (Division of Haublein, Inc | Hartford, CT—Made WARSA 
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5 Play ball with thé: pros at Baseball” 
Fantasy Camp in Florida. 


ET be’ Gê by the stars train at; a Med 


ii Dies F 


“lea gue facility — 5 days and 4 nights of living and aring e 


(the game under professional conditions. Uniforms, umpires, 


fans and your very own collector's card are all part of the пе. > 


` Smirnoff Pure Fantasy Baseball experience. · 


To enter, just complete the entry forr 
"SMIRNOFF PURE FANTASY BA SEBALL SWE EPSTAKES, 
. РО. Box 8461; New Milford, CT 6776-8461. 
And get ready to take your place | in the lineup! 
OFFICIAL RULES—NO PURCHASE NECESSARY x 
1. Complete an official entry form, or on a plain 3" X 5* рарас band prt yc ran, adds, эр cof telephone number and the words “SMIRNOFF PURE FANTASY BASEBALL SWEEPSTAKES." Entei often 


as you wish, but each entry must be mailed separately to SMIRNOFF PURE FANTASY BASEBALL SWEEPSTAKES, РО. Box 8461, New Milford, CT-06776-8461. MoE enne Чын а EN 
22, 1996 and received by September 30, 1996. Mechanically reproduced entries submitted by mail are void, 


2. Grand rie (At А Say, ight trip for the winner to a Baseball Fantasy Camp in Florida, dades roundtrip air аара nerê ОАР Raid H 
airport transfers 


in Florida, meals and uniforms (est. retail value $3,500.00). Winners will be selected in a random drawing from among all dries received. Drawing 


constitutes 
sonia for lest, пры, Hogite yr até anias or mall 


3. Sweepstakes open to residents of the U.S; MUT MODA o HW заара 1996, Tel prope quom MS VP E mae Te ue 


MAGAZINES, their affiliates, subsidiaries, promotional and advertising agences. This offer is void in the state of Utah and wherever else prohibited or restricted by national, e OA 7-а 
laws. Subject to all federal, state and local laws. 


4. For a list of all winners, available after 10/15/96, send a stamped, self-addressed envelope to: SMIRNOFF PURE FANTASY. BASEBALL WINNERS, РО. Box 8461, New МИЙ, CT 06776-8481. 
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Telephone. | | | | Age:21-29 . 30-44 . 45-65 Á— 66+ 
Send in to: The Smirnoff Baseball Sweepstakes, P.O. Box 8461, New Milford, CT 06776-8461 
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| Split Skates 


TURN MORE TIGHTLY and smoothly while inline skating 
with California Pro's new Twin Chassis design. It lets 
the front and rear two wheels move independently. The 
extra flexibility means that when you turn, the skate 

rides on two wheels. The design also provides shock 
absorption. Price: about $150. 
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ANDY CHISTIE 


Turbo-prop engine =e My First Sony PC 


SONY BRINGS ITS audio and video expertise to com- 
puters with the new PCV-70 and PCV-90 (shown) mod- 
els. Each comes with a high-speed Pentium processor, 


16MB of memory, and an 8X CD-ROM drive. But the 3 
Test house Sony PC's real strength is its 3-D graphics, smooth М 

MPEG motion video, and unusual video display unit, 

which houses a brilliant 15-inch Trinitron monitor and ^ 


a three-speaker system. Prices are expected to range 
between $2,000 and $3,000. 


+ 
= 
Big Bad Wolf Meets His Match Cool Comfor | 
М 
WIND TUNNELS, scale-model shake tables, and com- THE FIRST RESIDENTIAL air conditioner to receive ap- | 
puter models aren't sufficient to test buildings thor- proval by Green Seal, a national environmental organi- * | 
oughly against storms and earthquakes, say zation, the Carrier WeatherMaker 38TXA 4 
researchers at the Idaho National Engineering Labo- uses refrigerant 410a, which | 
ratory. They have a bigger idea: Оп a site the size of does not contain ozone- Ы 
Rhode Island, they propose to build а $200 million killing chlorine, The single- Y 
Advanced Combined Environments Test Station. It speed unit has a respect- 
will blast 200-mph winds from eight turbo-prop en- able Seasonal Energy Effi- * 
gines at a full-scale two-story house. Earthquakes ciency Ratio (SEER) of 13.0. 4 
will be simulated with billion-watt loudspeaker coils M And it's quiet, too, with a 
or propane-detonation cannons. a decibel level of about 71. 
3 | (Typical air conditioners av- д 
8 erage about 80 decibels.) 
M + 
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INTRODUCING 


m PRESCRIPTION SPORANOX, 


THE NEW TREATMENT 


THAT COULD... 


Take SPORANOX treatment orally for just 3 months and you 
may see a visible difference. 


soon after you stop taking SPORANOX, you may notice that the 
new nail growing in appears normal. Since nails need time to 
grow, you should expect it to be several months before healthy, 
new nails grow in. 

S0, now you can give thick, yellowing, brittle nails the boot and 
Start growing fresh, new nails! 


Ask your doctor or other healthcare 
professional about prescribing SPORANOX 
today. For more information, call 


1-800-595-NAILS ext. 225 


. world leader in world leader se i research 
JANSSEN ll . 222... 
Titusville, NJ 08560-0200 


© Janssen Pharmaceutica Inc. 1996 
JPI-SP-104-1 March 1996 Printed in U.S.A. 


-TOENAIL WITH FUNGUS. 


IF : YOU. THINK YOU HAVE 
TOEN AIL FUNGUS, 


“CALL 1 optas 


What you should know about the safety of SPORANOX: 
SPORANOX has been well tolerated in patients. In clinical trials 
involving patients with thick, hard, yellowish, and/or hrittle nails 
(onychomycosis), the following adverse effects led to either a 
temporary or a permanent discontinuation of treatment: elevated 
liver enzymes (4%), gastrointestinal disorders (4%), and 
rash (3%). 

WARNING: SPORANOX must not be taken with terfenadine 
(Seldane®), astemizole (Hismanal®), cisapride (Propulsid®), 
or oral triazolam (Halcion®). 

In rare instances, there were reports of elevated liver enzymes 
and hepatitis. (If clinical signs and symptoms consistent with liver 
disease develop, SPORANOX should be discontinued.) If you're 
pregnant or considering pregnancy, you should not take 
SPORANOX. Take SPORANOX only as directed by your doctor, and 
report any adverse effects to your doctor as soon as possible. 


NOW 400 mg 


sporanox: 


(itraconazole capsules) 


PLEASE SEE IMPORTANT PRECAUTIONARY INFORMATION ON ADJACENT PAGE, 


| 100mg 
sporanox 
(itraconazole capsules) 


Before prescribing, please consult complete prescribing information of which the following is a brief summary. 


WARNING: Coadministration of terfenadine with itraconazole is contraindicated. Serious cardiovascular 
adverse events, including death, ventricular tachycardia, and torsades de pointes have occurred in patients 
taking itraconazole concomitantly with terfenadine. This is due to elevated terfenadine concentrations caused 
by itraconazole. See CONTRAINDICATIONS, WARNINGS, and PRECAUTIONS sections. | 


Another oral azole antifungal, ketoconazole, inhibits the metabolism of astemizole, resulting in ee ot | 


plasma concentrations of astemizole and its active metabolite desmethylastemizole, which ma 

intervals, Based on results of an in vitro study and the chemical resemblance of itraconazole and ? 
coadministration of astemizole and itraconazole is contraindicated. See CONTRAINDICATIONS, WARN- | 
INGS, and PRECAUTIONS sections. 

Coadministration of cisapride with itraconazole is contraindicated. Serious cardiovascular adverse events 
including death, ventricular tachycardia, and torsades го have occurred in pe taking itraconazole 
concomitantly with cisapride. See CONTRAINDICATIONS, WARNINGS, and AUTIONS sections. 


INDICATIONS AND USAGE 

SPORANOX (itraconazole capsules) is indicated for the treatment of the following fungal infections in immuno- 

compromised and non-immunocompromised patients: 

1. Blastomycosis, pulmonary and extrapulmonary; 

2. Histoplasmosis, including chronic cavitary pulmonary disease and disseminated, non-meningeal histoy 

3. Aspergillosis, pulmonary and extrapulmonary, in patients who are intolerant of or who are refractory to 
amphotericin B therapy; and 

4. Onychomycosis due to dermatophytes (tinea unguium! of the toenail with or without fingemail involvement. 

CONTRAINDICATIONS 

Coadministration of terfenadine, astemizole or cisapride with SPORANOX {itraconazole capsules) is contraindi- 

cated. (See BOX WARNING, WARNINGS, and PRECAUTIONS sections.) 

Concomitant administration of SPORANOX with oral triazolam or with oral midazolam is contraindicated. (See 

PRECAUTIONS section.) 

SPORANOX should not be administered for the treatment of onychomycosis to pregnant patients or to women 

contemplating pregnancy. 

SPORANOX is contraindicated in patients who have shown hypersensitivity to the drug or its excipients. There 

is no information regarding cross hy nsitivity between itraconazole and other azole antifungal agents. 

Caution should be used in prescribing SPORANOK to patients with hypersensitivity to other azoles. 

WARNINGS 

In U.S. clinical trials prior to marketing, there have been three cases of reversible idiosyncratic hepatitis reported 

among more than ot pees takin RANOX (itraconazole capsules). One patient outside the US. developed 

fulminant hepatitis and died d PORANOX administration. Since this patient was on multiple medications, 

the causal association with SPORANOX is uncertain. If clinical signs and symptoms consistent with liver disease 

develop that may be attributable to itraconazole, SPORANOX should be discontinued. 

Prior to U.S. marketing, there have been three cases of parere dvsrhvthmias and one death 

re in patients receiving terfenadine and itraconazole. (See BOX WARNING, CONTRAINDICATIONS, and 

PRECA NS sections.) 

Coadmunistration of astemizole with SPORANOX is contraindicated. (See BOX WARNING, CONTRAINDICA- 

TIONS, and PRECAUTIONS sections.) 

Concomitant administration of oral ketoconazole with cisapride has resulted in markedly elevated cisapride 

plasma concentrations, prolonged QT intervals, and has rare [bem associated with ventricular arrhythmias and 

torsades de pointes. Due to potent in vitro inhibition of the hepatic enzyme system mainly ible for the 

metabolism of cisapride (cytochrome P450 3A4), itraconazole is Mt sa to markedly raise cisapride deer 

concentrations; therefore, concomitant use of cisapride with SPO X is contraindicated. (See BOX WARN- 


ING, CONTRAINDICATIONS, and PRECAUTIONS sections.) 
PRECAUTIONS 
General: Hepatic enzyme test values should be monitored in patients with preexisting hepatic function abnormal 


ities. Hepatic enzyme test values should be monitored periodically in all patients receiving continuous treatment 
for more than one month or at any time à patient develops signs or symptoms suggestive of liver dysfunction. 
SPORANOX {itraconazole capsules) should be admunistered after a full meal. 

Under fasted conditions, itraconazole absorption was decreased in the presence of decreased gastric acidity. The 
absorption of itraconazole may be decreased with the concomitant administration of antacids or gastric acid 
secretion suppressors. Studies conducted under fasted conditions demonstrated that administration with 
4 ounces of a cola beverage resulted in increased a tion of itraconazole in AIDS patients with relative or 
absolute achlorhydria. This increase relative to the effects of a full meal is unknown. 


information for patients: Patients should be instructed to take SPORANOX with a full meal. 
Patients should be instructed to report any signe and symptoms that may suggest liver dysfunction so that the 
appropriate laboratory testing can be done. Such signs and symptoms may include unusual fatigue, anorexia, 
nausea and/or vomiting, jaundice, dark urine or pale stool. 

Drug interactions: Both itraconazole and its major metabolite, set al are inhibitors of the 
cytochrome P450 3A4 enzyme system. Coadministration of SPORANOX and drugs primarily metabolized by the 
cytochrome P450 3A4 enzyme system may result in increased plasma concentrations of the drugs that could 
increase or prolong both therapeutic and adverse effects. Therefore, unless otherwise specified, appropriate 
dosage adjustments may be necessary. 

Coadministration of terfenadine with SPORANOX has led to elevated plasma concentrations of terfenadine, 
resulting in rare instances of life-threatening cardiac dysrhythmias and one death. (See BOX WARNING, CON- 
TRAINDICATIONS, and WARNINGS sections.) 


Another oral azole antifungal, ketoconazole, inhibits the metabolism of astemizole, resulting in elevated plasma 
concentrations of astemizole and its active metabolite desmethylastemizole which may prolong QT intervals. 
In vitro data suggest that itraconazole, when compared to ketoconazole, has a less pronounced effect on the 
biotransformation system ible for the metabolism of astemizole. Based on the chemical resemblance of 
itraconazole and ketoconazole, coadmunistration of astemizole with itraconazole is contraindicated. (See BOX 
WARNING, CONTRAINDICATIONS, and WARNINGS sections.) 


Human pharmacokinetics data indicate that oral ketoconazole potently inhibits the metabolism of cisapride result- 
ing їп ап eight-fold increase in the mean AUC of cisapride. Data suggest that coadministration of oral ketoconazole 
and cisapride can result in prolongation of the QT interval on the ECG, [n vitro data suggest that itraconazole also 
markedly inhibits the biotransformation system mainly responsible for the metabolism of cisapride; therefore 
concomitant administration of SPORANOX with cisapride is contraindicated. (See BOX WARNING, CON- 
TRAINDICATIONS, and WARNINGS sections.) 

Coadministration of SPORANORX with oral midazolam or triazolam has resulted in elevated plasma concentra- 
tions of the latter two drugs. This may potentiate and proton hypnotic and sedative effects. These agents should 
not be used in patients treated with 5 OX. If mida is administered parenterally, special precaution 
is required since the sedative effect may be prolonged. (See CONTRAINDICATIONS section.) 


Coadministration of SPORANOX and cyclosporine, tacrolimus or digoxin has led to increased plasma 
concentrations of the latter three drugs. Cyclosporine, tacrolimus and digoxin concentrations should be moni- 
tored at the initiation of SPORANOX therapy and frequently thereafter, and the dose of these three drug products 
adjusted appropnately. 

There have been rare reports of rhabdomyolysis involving renal transplant patients receiving the combination of 
SPORANOX, су nne, and the HMG-CoA reductase inhibitors lovastatin or simvastatin. Rhabdomyalysis 
has been observed in patients receiving HMG-CoA reductase inhibitors administered alone (at recommended 
dosages) or concomitantly with immunosuppressive drugs including cyclosporine. 

When SPORANOX was coadministered with phenytoin, rifampin, ог Н, antagonists, reduced plasma concentrations 
of itraconazole were ‚ The physician is advised to monitor the plasma concentrations of itraconazole when 
any of these drugs is taken concurrently, and to increase the dose of SPORANOX if necessary. Although no studies 
have been conducted, concomitant administration of SPORANOX and phenytoin may alter the metabolism of 
phenytoin; therefore, plasma concentrations of phenytoin should also be monitored when it is given concurrently 
with SPORANOX. 

It has been reported that SPORANOX enhances the anticoagulant effect of coumarin-like drugs. Therefore, 
prothrombin time should be carefully monitored in patients receiving SPORANOX and coumarin-like drugs 
simultaneously. 


Plasma concentrations of azole antifungal agents are reduced when given concurrently with isoniazid. Itraconazole 
plasma concentrations should эриге a. lat SPORANOX and isoniazid sre ашны, 

Severe hypoglycemia has been reported in patients concomitantly receiving azole antifu ts and ога] 
hypoglycemic agents. Blood Lobe concen ons good be maen hity moder when PORANIO and seat 
hypoglycemic agents are inister 

Tinnitus and decreased hearing have been reported in patients porre receiving SPORANOX and quinidine. ~# 
Edema has been in patients concomitantly receiving SPORANO aad dineiropyridine calcium channel 
blockers. Appropriate dosage adjustments may be necessary. 

The results from a study in which eight HIV-infected individuals were treated with zidovudine, 804 mg/kg/day; 
showed that the pharmacokinetics of zidovudine were not affected during concomitant administration of 
SPORANOX, 100 mg b.i.d. 


Car i i ility: Itraconazole showed no evidence of carcinogenicity 
potential in mice treated orally for 23 months at dosage levels up to 80 ct ine [approximately 10x the 
maximum recommended human dose (МЕНО). Male rats treated with 25 mg/kg/day 3.1x MRHD) had û ү 
slightly increased incidence of soft tissue sarcoma. These sarcomas may have a consequence of hyper- — 
cholesterolemia, which is a response of rats, but not dogs or humans, to chronic itraconazole administration. | 
Female rats treated with 50 mg/kg/day (6.25х МЕНО) had an increased incidence of squamous cell carcinoma · | 
of the lung (2/50) as com to the untreated group. Although the occurrence of squamous cell carcinoma in 

the lung is extremely uncommon in untreated rats, the increase in this study was not statistically significant. 
Itraconazole produced no mutagenic effects when assayed in appropriate bacterial, non-mammalian and-4 
mammalian test systems. 

Itraconazole did not affect the fertility of male or female rats treated orally with dosage old ed deed 
(5x MRHD! even though parental toxicity was present at this dosage level. More severe signs of parental toxicity, 
including death, were present in the next higher dosage level, 160 mg/kg/day (20x МЕНП). 

Pregnancy: Teratogentc Effects. Pregnancy Category C: Itraconazole was found to cause a dose-related increase in, 
maternal toxicity, embryotoxicity and чыча IA TA асаре MG OF ppc uS THU NU RS CO) 
(520x МЕНО) and in mice at dosage levels of approxima ey Pops /day (10x MRHDJ. In rats, the terato- 
genicity consisted of major skeletal defects; in mice 1t consisted of encephaloceles and /or macroglossia. H 
There are no studies in t women, SPORANOX should be used for the treatment of systemic fungal infec- 
tions in pregnancy only if the benefit outweighs the potential risk. SPORANOX should not be administered for 
the treatment of onychomycosis to nt patients or to women contemplating p . SPORANOX < | 
should not be administered to women Thild bearing tial for the treatment of on ycosis unless they 

are taking effective measures to prevent pregnancy and the patient begins therapy on the second or third dày of 

the next normal menstrual period. Effective contraception should be continued ghout SPORANOX therapy 

and for 2 months following treatment. 

Nursing Mothers: Itraconazole is excreted in human milk; therefore, SPORANOX should not be administered to 
nursing women. " 
Pediatric Use: The and safety of SPORANOX have not been established in pediatric patients. ded erae iud 

P dis ec ele D iion A seul niket raters tne терот ie leen ted with 100 тр/дау 4 | 
of itraconazole for systemic fungal infections and no serious unexpected adverse effects have been reported. | 
In three toxi д ord pdt ser redes vdd ECO гиса киа рау | 
ымыр De dare ак редеа теча onte рые КШ inning of the zona compacta of the d 
bones and increased bone fragility. At a dosage level of 80 mg/kg/day (10x ) over one year or 160 mg/kg/day | 
(20x MRHD) for six months, itraconazole induced small tooth pulp with hypocellular appearance in some rats. 

While no such bone toxicity has been reported in adult patients, the long term effect of itraconazole in pediatric Y 
patients is unknown. 

HIV-infected Patients: Because hypochlorhydria has been reported in HIV-infected individuals, the absorption of g | 


edi. — - 


itraconazole in these patients may be 

The results from a study in which eight HIV-infected individuals were treated with zidovudine, 8104 mg/kg/day, 

showed that the pharmacokinetics of zidovudine were not affected during concomitant administration of 

SPORANOX, 100 mg b.i.d. 

ADVERSE REACTIONS 

In U.S. clinical trials prior to marketing, there have been three cases of reversible idiosyncratic iti 

among more than 2500 patients One patient outside the U.S. developed fulminant hepatitis and died duri 
МОХ (itraconazole ca ) administration. Because this patient was on multipie medications, thecal 

association with SPORANONX is uncertain. (See WARNINGS section.) 

ONYCHOMYCOSIS: 

Adverse events in the following table led to either temporary or permanent discontinuation of treatment: 


i 


n 
Body System/ Adverse Event MD V) Body System/ Adverse Event а" 
=112) | | - T 
Hermes ret rumes | Headache | 1# | 
22x normal range FEP 
: 
BO = 
SYSTEMIC FUNGAL INFECTIONS: ; 
Adverse experience data in the following table are derived from 602 patients treated for systemic fungal disease 
in U.S. clinical trials, who were immunocompromised or E multiple concomitant medications. Of these 
patients, treatment was discontinued in 10.5% of patients due to adverse events. The median duration before dis- ч 
continuation of therapy was 81 days, with a range of 2-776 days. The table lists adverse events reported by at 
least 1% of patients. 4 
Gastrointestinal Disorders = 
Nausea ibi 
Vomiting 
Diarrhea 
Abdominal Pain 
Anorexia 2. | | | 
Body as a Whole " 
EM ; 
atigue | Р 
Fever | 


.. Malaise ; 
Skin and A dages 
Rash ppendag 


Liver and Bilia tem 
yer ane Maay ays 4 
Hepatic function abnormal 27 
Keprodudive Disorders, Male | | 
mpotence 1.2 
| "Rash tends to occur more frequently in immunocompromised 
patients receiving ema medications, x 


Adverse events infrequently reported in all studies included: constipation, gastritis, depression, insomnia, tinnitus, 
menstrual disorder, adrenal ineulficiency, gynecomastia and male breast pain. 


Pruntus 
Central and Peripheral 
Nervous System 

Heada 

Dizziness 


OVERDOSAGE 
Itraconazole is not removed by dialysis. In the event of accidental overdosage, supportive measures, including 
gastric lavage with sodium bicarbonate, should be employed. 
No AS ape lethality was observed when itraconazole was administered orally to mice and rats at dosage levels * 
of 320 mg/kg or to dogs at 200 mg/kg. 
Rev. April 1995, September 1995 

world leader in antimycotic research 
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~~ DESIGNED for preschool- 
ers, Smart Keys keyboard 
from Vtech combines 
big, colorful letter and 
number keys on a musi- 
cal keyboard that lights 


The Incredible Science 
are included. For Win- 
^ ' dows PCs, $80. Vtech, 


у 101E. Paltine Rd., 
Wheeling IL 60090. 


APV Tryout 


up. Two CD-ROM games, - 


Chase and Mice Melodies, : | 


Self-Sizing Pliers 


ORDINARY LOCKING PLIERS have to be adjusted with a 
screw, depending on the thickness of the object you want 
to grip. But with the Sears Craftsman Auto Lock pliers, siz- 
ing is automatic. You merely position the jaws around any 
object up to an inch thick and squeeze the handles. The 
gripping force of the pliers, which is preset for 500 pounds, 
is adjustable. Prices: about $22 for the 7-inch straight-jaw 
pliers; about $30 for the 9-inch curved-jaws. 


Palmtop Windows 


TOSHIBA USED ITS miniaturizing skills 
to produce what it claims is the small- 
est and lightest palmtop to be com- 
patible with Windows 95. The Libretto 
is 8.3 inches by 4.5 inches 
by 1.3 inches and weighs 
a mere 29 ounces. Al- 
ready on sale in Japan 
for about $1,780; 
Toshiba is considering 
overseas sales. 


Hot Off the Presses 


THE PRINT-IT PERSONAL Photo- 
graphic Print Maker is touted as 
the first home-use printer to han- 
dle both video and digital data. 
Want even more convenience? 
There's no need to change ink car- 
tridges—the ink is in the paper. A 
thermo-autochrome process cre- 
ates an image by heating the yel- 
low, magenta, and cyan color 
emitters embedded in the paper. 
The result: a 24-bit color image 
with 150-dpi resolution within two 
minutes. For Windows PCs; a Mac 
driver kit is planned for the fall. 
Price: $699. Fuji Photo Film USA, 
555 Taxter Rd., Elmsford NY 10523. 


MAZDA HAS MODIFIED its new-for-1996 multipurpose 
minivan with an All-Sport package that includes larger 
tires. The result? An all-purpose vehicle that's a cross 
between a minivan and a sport utility. The All- 
Sport package is being tested for consumer 
acceptance and may be offered as an 
option later this year. Mazda's 
1996 standard MPV features 
dual airbags, four doors, four- 
wheel ABS, and the ability to 
shift into four-wheel drive. 
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WHAT’S NEM- 


Simple Changes 


KAI'S POWER GOO enables you to 
shrink, grow, twist, smudge, and other- 
wise distort images quickly and easily. 
Instead of tedious pixel-by-pixel ma- 
nipulation, Kai's Power Goo lets you 
click and drag pieces of the image, 
changing it as you go. One click and 
you can reset the image, or you can 
"ungoo" what you've done, step-by- 
step. Price: $50. MetaTools, 6303 
Carpinteria Av., Carpenteria CA 93013. 


Gel Bandaid 


INSTEAD OF USING SCAR-PRODUCING sutures, physicians could soon 
close wounds with TraumaSeal, a medical adhesive that goes on like 
a lip-balm stick. The biodegradable adhesive also eliminates the 

need for a return visit. TraumaSeal is in clinical trials at 10 hospitals 
and heath-care institutions around the country. Tn-Point Med- 
ical, 5265 Capital Blvd., Raleigh NC 27604. 


WANT A TOUR of the White House without 
the travel or the long lines? Inside the 
White House CD-ROM offers just that, with 
a few extras you won't see on the official 
walk-through—like a Presidential Morph 
(watch George Bush turn into Bill Clinton) 
and the text of every inaugural address. 
An Internet feature helps you connect 
to White House-related Web sites. For 
Windows PCs and Macs, $25. Thnyx, 
619 Alexander Rd., Princeton NJ 08540. 


P өне n 
Mall Talkies y AE tM, 
NEXT TIME YOUR FAMILY spreads out in a £ МЕЕ 
. . 5 Pr ^. "iO. 
shopping mall or visits a ski slope, you D I2 


may want to outfit them with minî 
walkie-talkies. With a range of up to 
two miles, Motorola's Sport 7 ($139 per 


- 

pair) and Sport 7x ($169) offer seven = 

channels plus user-designated codes so * 
p 


that you hear only the people on your " 
channel who are also on your code. ] 


i ann faa „ИЕ Л Б АГ 


Oye рк ЖЕКЕ a 


EICIENCE & HECHNOLOGY 


EDITED BY MARIETTE DiCHRISTINA 


| PEE 


Our Violent Star 


EVERY SCHOOLCHILD has heard 
the same story: Our sun is a rather 
dull, typical star. Not so. As scien- 
tists are now learning, even when 
it's relatively "quiet," the sun is re- 
markably turbulent. 

The new understanding comes 
courtesy of the first unblinking 24- 
hours-a-day view of the sun from the 
Solar Heliospheric Observatory, or 
SOHO. SOHO is a $1.1 billion space- 
craft carrying a dozen instruments 
developed by the European Space 
Agency and operated collaboratively 
with NASA. It was launched last 
December 2 from Cape Canaveral, 
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Florida, for a 30-month mission, and 
it now orbits about one million 
miles sunward of Earth, where the 
gravitational pulls of our sun and 
our planet cancel each other out. 

Among SOHO’s chief tasks is an 
investigation of the interior struc- 
ture and dynamics of the sun as well 
as its corona, or outer atmosphere. 
The observatory was launched during 
the sun's so-called slow period, the 
time in its 1l-year-or-so cycle when 
there is a reduction in the number 
of sunspots; the idea was to mea- 
sure the sun’s “baseline” against in- 
creasing activity. 

What SOHO has found is a roil- 
ing, violent sun. As scientists had 


18:04:30 


suspected, much of the sun's behav- 
ior is largely due to changing mag- 
netic-field lines; ionized gases in the 
corona follow these lines, revealing 
structures underneath. 

Some explanations are even in the 
offing for long-standing puzzles. For 
instance, scientists have wondered 
why the corona is 1 million?C, while 
the sun's surface (photosphere) is 
5,6009 C. In an area where solar-at- 
mosphere temperatures were rapidly 
rising, SOHO observed small explo- 
sions—some 20,000 per minute— 
that may be fueled by shifting mag- 
netic fields. 

Analyzing the solar winds, charged 
gases, and particles that stream from 
the sun has brought additional news. 
Amounts of isotopes of magnesium 
detected at the sun's surface closely 
match those that are found on 
Earth—perhaps giving an indicator 
of the primordial makeup of the 
solar system.—M.D. 
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THE HUMAN 


BO DY 


In Your Face 


WHEN TWO DENTISTS were per- 
forming a routine autopsy, they stum- 
bled upon something that made 
their jaws drop. 

Dr. Gary Hack, professor of den- 
tistry at the University of Maryland 
at Baltimore, and Dr. Gwendolyn 
Dunn, an orthodontist, were study- 
ing a joint disorder involving the 
lower jaw. But instead of taking the 
traditional approach for autopsy 
examinations—through the side of 
the head—they decided to go 
through the face. They found a sur- 
prise: a new muscle, extending from 
behind the eye to the jaw. "There 
was no description of this muscle in 
any textbook," says Dr. Dunn. 

They suggested a name for the 
new muscle, sphenomandibularis, to 


indicate its attachment at the sphe- 
noid (base of the head) and the 
mandible, or jaw. Skeptics have ar- 
gued that the muscle is merely an 
extension of one of the four known 
muscles for chewing. But Hack and 
Dunn haven't gnashed their teeth, 
as other experts have come to 
their defense. 

In a preliminary analysis, Dr. 
Peter Reiser, muscle physiologist 
at Ohio State University College of 
Dentistry, indicated that sphenoman- 
dibularis has a different biochem- 
ical composition than the chewing 
muscles. He and Hack suggest that 
sphenomandibularis may be less 
involved in chewing, and more re- 
sponsible for stabilizing the jaw— 


Discovery of a new muscle has dentists 
chewing over the news. It is also now part 
of an Interactive atlas, called The Dis- 
sectable Human CD-ROM, from Engineer- 
ing Animation of Ames, lowa (right). 


Vanishing Hornet 


THE U.S. NAVY'S new F/A-18E/F Super 


Hornet strike fighter looks a lot like 
the older, smaller F/A-18 Hornet on 
which its design is based. But there 
the resemblance 


mostly ends: Mc- but ran into two _ 
` Donnell Douglas problems. The 

has built a great job required 240 
deal of stealth pounds of radar- 
technology into absorbent mater- 
the new fighter. ial (RAM)—a 

To help great deal of 
bounce signals extra weight for a 
анау from ше The F/A-18E/F Super Homet’s conventional nighter. Also, thé 
radar that trans- ^ appearance belles Its stealthy nature. RAM was made 
mitted them, the from iron parti- 


. Super Hornet's engine inlets and body 
sides have been flattened out and an- 


gled so that they line up with the wing 


and tail edges. The saw-tooth in the 


wing leading edge is shaped to avoid a 


radar “hot spot”; two “fences” above 
the body, fitted to the original Hornet 


to improve its maneuverability, have 
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been replaced by small flaps. Each en- 
gine inlet has a baffle that blocks 
radar reflections from the metal fan 
blades. 
McDonnell Douglas has attempted 
to make the original Hornet less visible 
to radar before, 


cles in a paintlike binder, and it rusted 
aboard Navy aircraft carriers. By chang- 
ing the Super Hornet's shape, McDon- 
nell Douglas was able to give it a 
smaller radar image than the older air- 
craft while using less RAM. And the 
RAM is now corrosion-resistant and 
does not contain iron.— Bill Sweetman 


allowing it to remain closed against 
gravity. So much for making jaws 
drop.—Erica Garcia 


a. 


WE 
S "Tal 
, 8 ч, 
, i Ж 
ГД EN 
, # 
й 


Sphenomandibularis 
muscle 


МЕ Б Gel Wee 


Artificial Blood 


FOR DECADES, scientists have 
sought a blood substitute that could 
keep seriously injured people alive 
until they receive a transfusion. 
Success may lie in “hemoglobin so- 
lutions” now being tested on hu- 
mans in clinical trials administered 
by seven companies in Europe and 
the United States. Mimicking ordi- 


. пагу hemoglobin, these compounds 


could maintain blood pressure and 
distribute oxygen throughout the 
body temporarily, until normal 
blood levels are restored. Blood sub- 
stitutes also offer a longer shelf life 
and reduced contamination risk. 

"This could get you through an 
immediate crisis," notes Martha 
Farmer, a scientist at Baxter Inter- 
national. The Illinois-based biotech 
company hopes to market its prod- 
uct, HemAssist, by late 1997 in Eu- 
rope and late 1998 in the United 
States.—Steve Nadis 
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Efficiency 
Without Chlorine 


AS REFRIGERANTS made with 
ozone-damaging chlorine are phased 
out, manufacturers of commercial 
chillers for cooling buildings are 
switching to alternatives. But the 
chlorine-free refrigerants don’t have 
the same chemical properties as the 
old ones, so the chillers that use them 
must consume more energy to pro- 
duce the same amount of cooling. 
To make up for the refrigerant, 
new chillers from Carrier Corp. of 
Syracuse, New York, rely on clever 
engineering. They use a unique tur- 
bine to capture energy that would 
normally be lost [see illustration]. As 
the refrigerant leaves the condenser, 
it flows through a nozzle that—some- 
what like a Venturi tube—converts 
the pressurized refrigerant into a 
high-velocity vapor-and-liquid mix- 
ture. Rushing at about 200 feet per 
second, the refrigerant spins the tur- 
bine blades. This energy helps run 
the compressor motor, upping the 
chiller’s efficiency by 5 to 8 percent, 
says Carrier engineer Joost Brasz. 
The result is the first chlorine- aM M n ДЕТ З “° 
free commercial chillers that oper- Cow rA a a. NE 


ate as efficiently as conventional GU e uM S ES A D ED \ V O D K A 
versions. Called Evergreen, the "AW du X EC Dux ГМИ A 


chillers use refrigerant 134a, which 


is also used in car air conditioners. 
—Judith Anne Gunther 
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А new commerclal-bullding chiller uses a 


) turbocharger to improve efficiency. 
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One preliminary explana- 
tion is that Х rays from the 


sun were absorbed by water 
molecules floating around the 
comet, and reemitted. Or the 


That Crazy Comet 


NOT ONLY DID Comet Hyakutake 
X rays may have been caused 
by the comet’s collision with 
the supersonic solar “wind” of 


| 
i 
1 
[ 
[ 
1 
1 
1 
[| 
| 
light up the skies with a spectacular ' 
display a couple of months ago, it | 
also lit up the eyes of scientists, | 
who've concluded that the comet | ionized gases and particles. 
displayed peculiar, un-comet-like _ | Chemical analyses revealed 
properties. | an even more dramatic sur- 

Such as? U.S. and German astro- | prise. A collaborative effort 

; | à ; 
physicists using Rosat, a German | led by Mumma using NASA's 
X-ray astronomy satellite, found the ! Infrared Telescope Facility atop 
comet was emitting a crescent pat- ! Mauna Kea, Hawaii, found 
tern of X rays from its nucleus. ' ethane and methane in Hyakutake, 
Comets, long considered balls of dust ; compounds never before detected 
and ice, simply aren't supposed to | in a comet. Hyakutake may be the 
do that. “We had no clear expecta- ' first of a previously unknown class 
tion that comets shine in X rays,” ‚| of comets. Such ethane-containing 
| 

says Michael J. Mumma of NASA's ' comets may have formed in “warmer” 
Goddard Space Flight Center in ' areas of our primordial solar system, 
Greenbelt, Maryland. ı such as near the primitive Jupiter 


X rays created the crescent in Comet Hyakutake's nucleus. 
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IT KICKS IN 
WELL BEFORE YOUR 


The Passport” radar/laser detector gives you , • 360° detection of all radar/laser bands | 
e Patented DPR” circuitry screens out 
false alerts 
have to count on good fortune alone to get | * V62 SmartShield" protection from 
| detector detectors 
you home safe. Don’t push your luck. Drive | . SafetyPilot™ road hazard alert 


so much early warning power, you don't 


e i technology 
smart with the best value in detectors you e Anniitdeteual:al aris 
can get — Escort®. Order yours today! e Band indicators 


"Oder the bast detectors direct from the manufacturer: = ek т, > een e e one 
PASSPORT’ by Escort (Model 4600) $179.% оом 
cur Intemet web site: Call toll free 24 hours a day, seven days a week. 


Proudly made in the USA. | ug ESCORT 
mio |1.800.433.3487 


0-Day No-Rask Trial. 
Escort * 5200 Fields Erte! Road * Cincinnati, Ohio * 45249 * Department 401696 | 


Order direct online from Shipping and handling is extra. Ohio res. add 6% sales гах. 


20 


and Saturn; other comets might have 
formed farther away from the young 
sun, near the orbits of Uranus and 
Neptune. Comparing the Hyakutake 
data with those from other comets 
will help researchers evaluate this 
and other theories regarding Hyaku- 
take's distinctiveness. —M.D. 


WASTE DISPOSAL 


Grease Eaters 


WHEN IT COMES to handling 
grease from restaurants and the 
food industry, soap and water 
can't compare to microbes that 
eat the stuff. 

Developed by Brookhaven 
National Laboratory in Upton, 
New York, and Environmental 
Solutions Corp. of Wyandanch, 
New York, each EnSoL System 
unit provides some 90 trillion 
bacteria with a five-gallon incu- 
bator to create an environment 
that encourages their best 
grease-digestive work—as much ` 
as 150 times the pace of regular 

bacteria. Microbes have been 
used before for such dirty jobs, 
but EnSoL's system is the first 
to maximize microbe munching. 
Some 70 percent of the grease 
is digested, reducing the 
amount sent to landfills. Carbon 
dioxide and water are the by- 
products.—M. D. 
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“May I serve you _ й. 
something that’s IM ‚ 
out of this world?” _ 


NLIS 
DEEP SPACE NINE 


Thirsty? Tired? Looking for a little excitement in your life? Good... 
very good. You've come to the right place. 


How about a refreshing "Black Hole"? A quick game at the Dabo 
tables? Or how about an offer that's just too good to miss? Get set 
to sneak through the wormhole and see your favorite Star Trek? 
Deep Space Nine" episodes whenever you мапі, 


BEGIN THE JOURNEY FOR JUST $4.95! 


pius shipping and handling 


I'm Quark, and | run a little watering hole up here, in orbit around 
the embattled planet Bajor. It's a place where holograms can seem 
more real than real life. Where a galactic doorway hurtles you into 
the Gamma quadrant. A place where bodies shift and souls switch 
with alarming frequency. 


And now, for the first time, you can join me even if you can't escape 
the Earth's gravitational pull. 


Start with the premiere episode, Emissary, and meet your crewmates for just г ~ RECOMMENDED NEN TIME: IMMEDIATELY 


$4.95 plus shipping and handling. Then, every 4-6 weeks we'll send you new 2- | 
episode videos, in broadcast order, to preview RISK-FREE for 10 days. Keep only 1- Bil 198 -7766 Dept 6GP 
the ones you love for just $19.95 each plus shipping and handling. Remember! 

There's never a minimum purchase and you can terminate your mission at any time! FOR WARP- SPEED SERVICE 


NOW ON COLLECTOR'S EDITION VIDEDGASSETTES! АШ COLUMBIA HOUSE VIDEO LIRARY a 


а? episodes per tape in broadcast order... || YES! | want to take advantage of this fabulous offer. Send my introductory 2-hour 


with no pesky commercials! videocassette for only $4.95 plus $3.59 shipping and handling and enter my subscription 
Incl de | ho od to STAR TREK: DEEP SPACE NINE" Also send me future videocassettes under the terms 
Ш Includes rare y own epis es. described in this announcement. IF | choose not to keep my introductory shipment, | will 
p my p 


ш Collectible packaging with exclusive return it within 10 days for o full refund or credit to my charge account. 
Dept. 6GP 


AVAILABLE ON VHS ONLY. 
photos from the featured episodes. Û My check is enclosed for $4.95 plus $3.59 shipping and handling (total is $8.54) plus 


Bi Collector's cases worthy of applicable sales tax made payable to the Columbia House Video Library. D94 
I; i | rchi 2 Charge my purchases beginning with my first video to: 
display "pw Starship. à J American Express J VISA 1 MasterCard 
Bi Expert liner notes by Star Trek 2 Diners Club 22 Discover Cord 095 
Compendium author Allan 
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Rights Reserved. ™ & : А 
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Fuel Cell in the Future? 


DAIMLER-BENZ'S demonstration 
of a prototype minivan on the 
streets of Berlin served notice that 
the technology for clean, efficient 
fuel-cell power is poised to over- 
come one of its main obstacles: size. 

Fuel cells produce electricity 
through the electrochemical reaction 
of hydrogen and oxygen—harmless 
steam puffs from the tailpipe [see 
illustration]. First conceived more 
than 100 years ago, fuel cells have 
been used by NASA in space appli- 
cations, and some now even power 
commercial buses [see "Science & 
Technology Newsfront,” April]. 

Daimler's Necar II, or New Elec- 
tric Car, a joint effort with fuel-cell- 
maker Ballard Power Systems of 
Vancouver, Canada, is the first fuel- 
cell-powered vehicle to retain seat- 
ing for all passengers. Necar I, intro- 
duced three years ago, required the 
entire minivan passenger area for its 
power system. 

The power-to-weight ratio of the 
fuel cell was improved by a factor of 
five from the first Necar. The car- 


Safer Cadillacs 


IT FEELS, IF YOU notice it at all, like a 
gentle hand pushing your skidding car 
back into control. Cadillac calls it “In- 
tegrated Chassis Control System with 
stability enhancement.” It’s an acci- 


dent-avoidance system that piggybacks 


onto existing antilock braking technol- 
ogy to selectively apply left or right 
front wheel braking to correct a spin 
(oversteer) or plowing (understeer). 
The system is one of several new 


bon plates used 
in each fuel 
cell were re- 
duced from lA ] 
inch wide to as little as Y10 inch 
(they vary in size). Also, the configu- 
ration of the cells was altered, so 
they don't require heavy metal-con- 
taining plates on either end of the 
entire package. The overall savings 
meant Ballard could pack more en- 
ergy into less space. 

Necar II is based on the Mer- 
cedes V-class minivans, which will 
start selling in Europe in September. 
Its range is 150 miles (double that of 
Necar I), with a top speed exceeding 
60 mph. Daimler-Benz will decide 
by the year 2000 whether or not to 
pursue commercial production, says 
president and CEO Helmut Werner. 

Because today's technology is not 
yet in mass production, the eventual 
cost is difficult to estimate. But Bal- 
lard says studies have shown fuel cells 
could someday be cost competitive 
with today's automotive powerplants. 

The prototype vehicle still has 
some kinks. At the Berlin test, our 
driver guided the van smoothly and 
silently away from the curb for a 
jaunt. Moments later, we heard a 


ELECTRONICS 


applications Ca dillac is exploring to 
enhance safety. Cadillac will offer it 
as standard equipment on all ‘97 
models and the system will begin to 
spread to other GM divisions for 1998. 
Another new system improves the 
effectiveness of antilock braking by 
adding road texture detection. On 
rough roads, tire traction is temporar- 
ily reduced as the wheels are bumped 
upward. ABS normally would decrease 
braking accordingly, lengthening 
stopping distances. With road texture 


Catalyst 
| / Cathode 


Power for the Necar И minivan comes from two 
stacks comprising 150 individual fuel ceils. 


1. Fuelcell energy is translated directly into 
electricity by preventing hydrogen and oxygen 
from coming into direct contact by a separat- 
ing layer, called an electrolyte. 


2. Positively charged hydrogen ions (protons) 
travel through the electrolyte, while the elec- 
trons are left behind. 


3. A negative charge accumulates on the hy- 
drogen side, and a positive charge on the oxy- 
gen side. That creates the voltage to drive an 
electric motor. 


“whoosh!” and the van jolted to a 
halt with an ominous grinding noise. 
À faulty sensor misread the gear the 
motor was in. "You've probably heard 
that invention is 10 percent inspira- 
tion and 90 percent perspiration," 
Daimler-Benz R&D head Hartmut 
Weule said. "We've probably reached 
the hottest part of the perspiration 
phase." —Mariette DiChristina 


la, 


detection, wheel sensors measure the 
vertical travel and a microprocessor 


assigns one of four roughness levels 


independently to each side of the car. 
If you do get into an accident, the 
1997 DeVille Concours will have side- 
impact airbags in the front doors. 
And, finally, if any airbag inflates 
in a Cadillac equipped with the OnStar 


communication system, which is op- 


tional in all '97 Cadillacs, the car will 


place an emergency call to an OnStar 


operator.—John Matras 
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OUR DESIGNS ARE 
CONSTANTLY CHANGING 
BUT OUR PHILOSOPHY 
REMAINS THE SAME 


What do you do when you build 
some of the world's most admired 
cars and trucks? Make them better. 
That dedication can be seen in 
the completely redesigned Ford 
Taurus, F-150 Pickup and Mercury 
Sable. The one thing that will 
never change is our commitment 


to build the best cars and trucks 


in the world for our customers. 


FORD « FORD TRÜÖÜCKS > (Brd z Grd - : LINCOLN = MERCURY 


‘| QUALITY IS JOB 


For more information, contact us on the Internet at:hetp://wwwford.com 
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DAMAGE 
_ AT 

START-UP. 


ADVANCED FORMULA 

ENGINE TREATMENT ™ 
Extends Engine Life 
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TUS. QUART (946 liter) 


THE ENGINE-WEAR PROTECTION 
OF SLICK 50°. 


Slick 50° Advanced Formula Engine 
Treatment" bonds to engine metal 
to lubricate and protect at start-up. 
Pour in a quart at your next oil change. 
And do it once a year for the 

life of your engine. 
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Ford’s Expedition 
Breaks New Ground 


THE POWER AND packaging of Ford's 
new Expedition puts the emphasis 
on the “utility” part of the sport- 
utility equation. Although some el- 
ements are derivative—much of the 
chassis and some of the front-end 
sheet metal is salvaged from Ford's 
F-150 pickup—the result is far from 
a clone. This gives the Expedition 
distinction among the growing glut 
of high-priced sport utilities—many 
of them rebadged versions of exist- 
ing vehicles. 

It's a big truck. With a curb 
weight of 4,850 pounds, a 119-inch 
wheelbase, and a 4.6-liter, 215-horse- 
power V8 powerplant in the base 
model, the Expedition is solidly in 
Range Rover, Toyota Land Cruiser, 
and Chevrolet Tahoe territory. The 
seating, however, differs from the 
more or less evenly spaced three 
rows in these other vehicles. In- 
stead, the Expedition merely pays 
lip service to a back row, with an 
optional, small rear jump seat suit- 
able for a child. It’s the cavernous 
center seat that catches your atten- 
tion—a limousine-like bench, en- 
tered through rear doors suitable 


———— Е — —— — —_ m Eu кышы ы == 


for a hangar. The rear seat is easily 
removable. 

The Expedition uses a boxed frame 
to achieve chassis stiffness. The 
result is a solid ride, even when un- 
even surfaces twist the vehicle's body. 
The optional engine, a new 5.4-liter 
V8, delivers 230 hp. The larger en- 
gine still rates a respectable 13/17 
city/highway EPA mileage rating with 
four-wheel drive. With the small en- 
gine and two-wheel drive, a 20-mpg 
highway rating is achieved. Both 
engines are overhead cam versions 
of Ford's modular V8 series. 

The front, independent suspen- 
sion is salvaged from the afore- 
mentioned F-150 pickup, but the 
coil springs at the rear are new. An 
option is a self-leveling rear air sus- 
pension with air shocks up front, 
which accommodates the weight of 
a trailer or a 2,000-pound payload. 
The Expedition has an 8,000-pound 
towing capacity. 

The new chassis, engine, and sus- 
pension work in harmony on the road, 
offering a plush ride and responsive 
steering. The view from the cockpit 
is almost airplanelike, thanks to the 
seating height. Off road, the Expe- 
dition demonstrates a nimbleness 
that defies its bulk.—D.M. 
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ALTERNATIVE POWER 


Hi gh-tech Patriot Dies Problems with the flywheel sys- some 60 patents on the car anyway, 
tem, intended to store energy for and the high-amperage electronic 
THE EFFORT TO put an advanced bursts of power on acceleration, can- controls were successful—a key 
technology race car on the track has not be solved in the near future, technology that can be applied to 
been postponed indefinitely by says Chrysler. Also, the Patriot pro- future electric-drive cars. 
Chrysler. The Patriot, a turbine-pow- gram was counting on the availabil- Chrysler is now the lead devel- 
ered car the company once hoped to ity of ceramic turbine blades, but oper of hybrid-drive systems for the 
run at Le Mans, has been shelved in reliability problems with the blades New Generation Vehicle program that 
favor of a less ambitious hybrid-drive have not been solved. is intended to develop an 80-mph 
car program that uses batteries. Chrysler says it ended up with family sedan.—D.M. 


Catalytic converter 


Two-Stage Catalyst 


A NEW CATALYST that uses a zeo- 
light adsorber has passed 100,000- 
mile durability tests, according to 
Corning. The combined system 

meets post-2000 ultralow-emis- » 
sions vehicle requirements. Corning's two-stage catalyst is compact and durable, with technology that meets ULEV standards. 

Zeolight is a porous metal that 
can trap and hold unburned hydro- 
carbons until the primary platinum 
catalytic materials reach operating 
temperature, according to Corning. 
The new catalyst positions the zeo- 
light between two catalytic convert- 
ers. An exhaust-flow management 
system diverts cold exhaust gases to 
the inline adsorber, which tem- 
porarily traps those gases. 

The zeolight adsorber adds a new 
approach to emission control. The 
technology promises to allow a lean- 
burn catalyst in the future. 

The new catalyst has no moving 
parts, which improves reliability; the 
catalyst begins reducing hydrocar- 
bons immediately after ignition. In 
addition, Corning claims, its axial- ! ‚ ЧУ 
flow design creates far less exhaust- ài Жы iP. putem SPESE 
restricting back pressure than that For your FREE L.L. Bean Fall catalog, just call or write. 
produced by other cold-start tech- 


nologies, such as electrically heated | 1-800-817-2326 


catalysts and preconverters. 
In recent tests with a 3.8-liter en- ' { Bean’ 

gine, the system achieved hydrocar- | 

bon emissions of .03 grams per mile, Casco Street, Freeport, ME 04033 * Visit our Internet Site at http://www.llbean.com 


88 percent less than the current 
mandated U.S. standard.—D.M. 


Catalytic converter 


P Hydrocarbon adsorber 
Exhaust flow diverter 
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PA? 
AC? 
DC? 

VHF? 
UHF? 
LCD? 
DVD? 
CCT? 
Ke 


VOX? 


SOS! 


FYI, 

Over 6600 locations. 
Knowledgeable people. 
Questions answered. 
ASAP. 


R) RadioShack. 


You've got questions. 


We've got answers? 


Plush Pickup 


DODGE'S 1997 Dakota is a slightly 
larger-than-normal compact truck, 
or a smallish full-size truck, depend- 
ing on your point of view. The new 
in-between size is less popular than 
competitors in either category, how- 
ever, even though the Dakota's 
weight specifications nearly match 
those of full-size quarter-ton vehi- 
cles, and its optional V8 engine isn't 
offered on compact trucks. The ve- 
hicle, which retains the 124-inch 
wheelbase from the 1996 model, is 
fine for personal transportation and 
hauling, although the bed does not 
accept a full sheet of plywood be- 
tween the wheels. (But you can al- 
ways prop the sheet above the 
wheel wells.) The truck still carries 
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Dakota: new body and improved handling. 
substantial loads and has a 6,800- 
pound towing capacity. These fea- 
tures, plus the V8 option, allow 


Chrysler to claim superiority in load 


hauling over all compact pickups. 
The Dakota chassis has been 
fine-tuned so ride and handling ap- 


proximate many compact sedans. In 


fact, the quick impression is that 


the Dakota delivers a smoother, qui- 


eter ride than the Dodge Neon. 
This was accomplished mainly 


through tuning and finessing, rather 


than by major suspension changes. 


` The interior has been freshened, 


and the wide front cab compares 
with many full-size trucks in shoul- 


der, hip, and belly room. A third door 


is not available, however.—D.M. 


PREVIEW DRIVE 


- Exotic Elegance 


IF THE classically elegant lines of . 
Aston Martin's DB7 Coupe and Volante 
convertible recall the company's DB5 
and 6—legendary as James Bond's 

. Choice of wheels circa Goldfinger and 


| Thunderball—it's no accident. Aston's . 
new entries into. the North American 2 


market aim to evoke revered former 
owner David Brown's marque. ! 

Our test drive through Long Is- 
land's toney Hamptons showed a car 
capable of turning more than a few 

"heads. Тһе DB7's exotic looks, racy 
. yet somehow: subtly understated, 


- агем a small-crowd at the beach. 1 d 
ride was smooth and well-balanced, 
and the car responded nimbly in 


A T айл turns along the shoreline: 


On the open road, the 335-Horse- `- 


— power, 3.2-liter DOHC supercharged 


24-valve inline six-cylinder 3,239сс 
engine had power to spare. Top 


speed is rated at 160 mph and max- 
- imum torque is 361 foot-pounds at 
3,000 rpm. 


The 186-inch-long, 72-inch-wide 
chassis is steel with composite pan- 


- els. The front and rear suspension is 


independent double wishbone with 

coil springs and antiroll bars. (Only 

the coupe has a rear antiroll bar). 
The supercharged revolutions are 


x there when you need them. Each 
` gear on the five-speed manual has а 


wide range, so you can cruise com- 


mey in, say, third gear for quite - 


= a while. A four-speed 

б automatic is optional. 
BEN Aston tapped Ford's re- 
sources to help contain 
costs. But even at that, 
the Coupe is $125,000 
and the Volante is 
$135,000.— Bob Sillery 
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The Sounds of Silence 


AS HOME THEATERS and home 
offices begin sprouting up in the 
same houses, the conflict between 
the need for quiet and the desire 
to turn up the volume intensifies. 
Insulation manufacturers are re- 
sponding with sound-dampening 
fiberglass products; how well these 
batts stop noise depends on how 
they are installed in interior walls. 
Recently, Owens Corning rolled 
out its QuietZone Acoustic Batts, 
Schuller unveiled its plastic-wrapped 
ComfortTherm Sound Control prod- 
uct, and CertainTeed began offering 
its Quiet Home Package. All three 
resemble standard thermal batts and 
can be installed the standard way: 
by stuffing them between wall studs. 
That method will block some 
noise, but not all. A wall with a sound 
transmission coefficient of 35, for 
example, will transmit a loud conver- 


Liquid Insulation? 


IF YOU WANTED to beef up your home's 
wall insulation, you probably wouldn't 
buy a can of paint for the job. But mak- 
ers of radiation-control coatings—exte- 
rior paintlike compounds that contain 
tiny ceramic beads—claim their products 
can actually increase a home's R-value 
when used as an exterior coating. That's 
because the coatings are designed to re- 
flect heat. So, they say, a house in a hot 
climate would better ward off the baking 
sun when coated. A seven-millimeter- 
thick coating (two to three times the 
thickness of paint) would add as much 
as R-19 to the walls' overall insulating 
value, producing the same effect as six 


CIOME liECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


Adding fiberglass insulation to interior walls can help bring peace and quiet to a house. 


sation. By adding acoustic batts, a 
homeowner can bump up the wall's 
coefficient to about 39. The higher 
a wall's coefficient, the better it is at 
stopping sound. 

To further muffle noise, home- 
owners can use resilient channels, 
metal strips that hold the drywall 
away from the wood studs to break 


to eight inches of fiberglass insulation. 

Some observers are skeptical about 
these claims. Ned Nisson, editor of 
Energy Design Update, an industry news- 
letter, says the purported R-values can- 
not be substantiated. 

Manufacturers concede these num- 
bers are merely estimates. The R-value 
of paint cannot be measured directly, 
since the conventional testing method 
is geared to foams and mineral fibers. 
Instead, companies such as Ener-Save 
Technologies of Ajax, Ontario, arrive at 
R-values by using infrared cameras to 
show temperature differences of homes 

` before and after they have been coated. 

Research does indicate radiation- 
control coatings may reduce air-condi- 


' the path of the vibrations. Even 

| adding a second layer of drywall 

| helps. For example, an interior wall 

| with batts, resilient channels on one 
| side, and an extra layer of drywall 

| on the other, yields a sound transmis- 
! sion coefficient of 52, through which 
| only the loudest of sounds can be 

| heard.—].A.G. 


Reflective ceramic 


Conduction- а 

stopping ceramic РА 
tioning loads. SEE conan t 
Tom Petrie, a re- [Wir | 
searcher at Oak EN y 
Ridge National Lab- vv 
oratory, reports vee 
that the coatings ‘cuss di 
are particularly UA 
effective on roofs, ad vuv ý 
where they can En - à 
lower surface tem- 30-40 layers, 7 millimeters thick . 


peratures and de- 
crease heat flows 
into the building. 
However, Petrie says, the coatings do 
less for well-insulated roofs than for 
poorly insulated ones. “If your roof is 
well-insulated, you won't see much 
benefit," he says.—Charles Wardell 


Particles in a coating 
reflect and block heat. 
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BUILDING 


Go Ahead and Skip 
the Furnace 


WHAT IF YOU didn’t buy a furnace 
for your new house, but instead ap- 
plied the money saved toward extra 
wall insulation and energy-saving 
windows? Would that be enough to 
keep you warm through a Pennsyl- 
vania winter? 

It would, says Gren Yuill, profes- 
sor of architectural engineering at 
Penn State. Recently, he and grad- 
uate student Jim Rioux designed 
a 1,400-square-foot, furnace-free 
house that uses passive solar strate- 
gies, double walls, and a pared-down 
backup heating system to keep 
the house warm. What's more, the 
house cost no more to build than 
a conventional house. 

When heat is needed, a small, 
two-kilowatt electric heater kicks on 
to warm incoming ventilation air. 
This air is then distributed through- 
out the house via miniature ducts 
—just 34 inches in diameter—that 
are threaded through conventional 


f two-by-four interior walls. “The air 
» | inlets are similar to those ventila- 
i tion nozzles on airplanes,” explains 
и 


|!  Yuill. Altogether, he estimates, this 
¢ | system circulates only about one- 
| tenth the amount of air that most 
E forced.air systems use. 
~ | To keep the heat inside, exterior 
i walls are twice the thickness of 
normal walls, with a one-inch-thick 
slab of insulation in the middle. 
As fresh air comes into the 
house, an equal amount is expell- 
» { ed to equalize the indoor air pres- 
sure. Before it leaves the house, the 
warm air is channeled through a 
» [| heat exchanger, which transfers the 
: heat to water for the domestic hot 
f water supply. 
pol Yuill estimates the house, which 
! was designed in part with funds 
from the Department of Energy, 
t ; should cost approximately $110 an- 
! — nuallyto heat.—].A.G. 
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riminals are getting 

smarter. And you could be 

their next victim. 

Thieves are using 

a hi-tech device 

to copy the radio 

signal your remote 


control sends to 


garage door opener. Its rolling code 


technology will change the radio 
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code every time you 
press the button. 
A copied signal is 
useless. Your opener 
will only respond to 


your remote. And 


с, a ааз анын арр сс 


your garage door opener. It’s easy to get, | that means your loved ones and pos- 


and easy to use. It's like having an elec- | sessions are protected. For the name 


tronic key to your home. EP 


_ 


of your local Genie 


That's why we introduced INTELLICODE dealer or installer, just 


the Genie’ Intellicode" 


call 1-800-87-СЕМІЕ. 


(01896, Genie and Intellicode are trademarks of The Genie Company a Subsidiary of Overhead Door Corporation. 


We even have the bits and pieces to 
organize your bits and pieces. 


dding a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don’t 
A... the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing 
to bundle wires, nylon cord ties, beaded wire ties, wall-feedthrough s= ' 
bushings, adhesive clips or wire staples. And you'll find it all at your | 1 \ R di S | К | 
nearby RadioShack. We've got the products, the parts and the people to “= — — m 
help you put it all together. For a store near you, call 1-800-THE-SHACK. We've got answers. 


Heat Pumps Go High-rise 


A HEAT PUMP an energy-efficient 
heating and cooling system, isn’t 
usually an option for condos and 
apartments. That’s because heat 
pumps require an outdoor compo- 
nent to absorb or release heat to 
the air. Many multifamily buildings 
don’t have a convenient place to 
put this component. 

One company, Consolidated 
Technology Corp., does produce a 
residential heat pump called the In- 
sider that fits entirely within a util- 
ity closet—no outdoor section is 
needed. However, past versions of 
the product were noisy, and suf- 
fered at times from some reliability 
problems. Now, the Electric Power 
Research Institute of Palo Alto, Cal- 
ifornia, has helped improve the per- 
formance of the Insider, making it a 
more quiet and energy-smart option 
for multifamily dwellings. 

The Insider draws in outside air 
through a duct, then blows it over a 
heat exchanger coil; inside the coil, 
refrigerant absorbs the fresh air's 
heat. The refrigerant is compressed, 
then circulated through a second 


coil. Indoor air moves across this coil, 


warms up, then flows back to the 
living spaces to heat them. 
Because outdoor air must be 


blown in and out of the unit, the ex- 


Outdoor 
blower 


Outdoor 
coil 


Scroll 
compressor 


Indoor 
blower 


Indoor 
coil 


All-in-one heat 
pump fits in a closet. 


JOME TECHNOLOGY 


tra fan-power adds up to a small en- 
ergy penalty compared to conven- 
tional heat pumps, says Terry Statt 
of EPRI. To compensate, EPRI bor- 
rowed proprietary airflow technol- 
ogy from the aerospace industry to 
develop a highly efficient fan. That 


helped to boost a prototype Insider 
unit from a Seasonal Energy Effi- 
ciency Rating (SEER) of 10 to SEER 
12, which would make it the most ef- 
ficient heat pump in its product class. 

The SEER 12 unit should become 
available in 1997.—].A.G. 
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‘After three back 

surgeries... thought I 

would never again bave a good 

night's sleep. Thanks to Select Comfort, 

I can now look forward to going to bed." 
—cConrad H, Grabam, LX 


Sleep Better On Air! 


"I bave bad rbeumatoid artbritis for 

the past 20 years. I was unable to put 

in a full night of comfortable sleep. 

I decided to purcbase a Select Comfort, 

sigbt unseen. I am now able to sleep 

very comfortably 6-8 bours every night” 
—Eileen E., Canandaigua, NY 


| The SELECT COMFORT" sleep 
system. It's not just a better mattress, 
but a better way to sleep. Even back 
pain sufferers can sleep more 
comfortably! 


The Select Comfort Sleep System 
doesn't erly on springs or water, but 
ge ona cushion of air. Air 

gently contours to 


tests show it helps 
_ support your spine 
à close to its natural 
alignment. 


The Mattress 
witb Pusb Button 
Firmness Control! 


your body's shape, and 


| © Select Comfort Direct Corp. 1996 


is, BD 
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SELECT COMFORT" sleep Metal coil mattresses 
systems comfortably contour to сап create uncomfortable 
your body, support your back and pressure points and 
spine close to its natural alignment, provide uneven 
and reduce pressure points. support over time, 
TRY IT FOR 90 NIGHTS! 


We're so sure you'll sleep better on air, 
you can take up to three months to decide, 
or your money back. You've got to sleep 
on it to believe it! 


For a FREE video and brochure, call now! 


1-800-831-1211 


Ext. 6592 


i Yes! Please rush me a FREE | 
Video and Brochure. 


Ci- el State 


zip Phone 


— 92 
SELECT COMFORT 


Mail to: Select Comfort Direct Corporation 
6105 Trenton Lane North, Minneapolis, MN 55442 
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Extr. 6592 
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EDITED BY CHRIS O'MALLEY 


Spy vs. Computer 


SURE, YOU THINK the Cold 
War 1s over, but I know better. 
You with the agency? Good. 
Walk with me. And listen. 
There's an assassination plot 
underway that could wipe out 
this so-called Cold War peace. 
Using the same scientific 
tools that checked the bullet angle 
in the Kennedy assassination, I've 
been able to deduce some critical 
information. But I can't tell you any 
more right now. 

OK, maybe just a bit more. I may 
feellike a CIA operative, but it's 


de m зай 1 i emer | 
The spy thriller comes to CD-ROM with Spycraft. 
transmissions, and much more 

to help you lead your special forces 
team. More than a hundred cine- 
matic sequences add to the realism. 
You make the decisions on how to 
proceed, with choices becoming 
more difficult as the game progres- 
ses. If you’re stuck—or make serious 
progress—you can dial up a direct 
link to the Spycraft Web and trade 
secrets with other operatives. 

As with most games these days, 
this three-CD set works great with 
newer Windows 95 machines but 
may give you installation fits with 
older systems. Still, this is a well- 
crafted, exciting, and challenging 
game. So, Comrade, walk with me. 
—]on Pepper 


: 

| 

| 
only the afterglow from playing | 
spycraft: The Great Game, a new i 
$50 CD-ROM adventure from Ac- | 
tivision. Created with help from the | 
late William Colby (former CIA | 
director) and Oleg Kalugin (former — ' 
KGB major general), this is an en- 
gaging and realistic game that | 
brings film noir spy thrillers and 
high-tech exploits to life. | 
You have access to high-tech tools  ' 
such as satellite photos, secret radio | 


September, with many more arriv- 
ing by year's end. In their wake, sys- 
tems using the 166MHz, 150MHz, 
and 133MHz chips are expected to 
drop several hundred dollars in price. 
The chips are flying on the Mac- 
intosh side as well. Motorola and 
IBM are producing two 200MHz 
versions of their PowerPC chip. The 
200MHz PowerPC 603e and 604e 
chips are slated to 
appear in new 
Power Macintosh, 
Performa, Power- 
book, and Mac- 
compatible mod- 
els this fall. —C.O. 


MICROPROCES 


SORS 


The Chips Hit 200 


DON'T LOOK for any bicentennial 
celebration, but the PC microproces- 
sor is turning 200—megahertz, that is. 
Intel recently introduced a new 
200MHz version of its Pentium 
processor, which drives most Win- 
dows PCs. (Its Pentium Pro chip has 
already hit this plateau, but = 
that chip is used mainly for ED 
network servers.) The RA esr 
first PCs using the i E 
new Pentium chip — м. s, “>. E 
are slated for August or Б 4 
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Our monthly filter of the 
Internet's World Wide Web. 
(Addresses preceded by http://) 


The Why Files 
whyfiles.news.wisc.edu/ 
The whys of science answered. 


Ask the Builder 
www.askbuild.com 
Home improvement online. 


The Copper Page 
www.copper.org 
An elemental study. 


Publishers Depot 
www. publishersdepot.com 
Pay-per-picture service. 


TuneUp.com 
www.tuneup.com 
Hard disk maintenance, 


Nuke 
www.nuke.com 
News and reviews for gamers. 


The Big Book 
www.bigbook.com 
Yellow pages with maps. 


Gamelan 
www.gamelan.com 
Java applets and news. 


Ex-USSR Nuclear Technology 
www.ida.net/users/pbmck/ 
xsovnuc/graf top.htm 

The remaining nukes. 


Wall Street City 


www.wallstreetcity.com 
Investment tips and tools. 


NewsLinx 
www.newslinx.com 
Daily news for Webheads. 


Metasys Gameland 


www2.metasys.co.jp/ 
Live chess matches. 
National Fraud Center 
www.fraud.org 

Scam alerts and postings. 
New & Kewl 


new-kewl.com 
Gen-X lifestyles. 


—Suzanne Kantra Kirschner 
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J | York, and FreeMark Mail, from ! correspondents. You can cut and 
" | FreeMark Communications in | paste text from your word proces- 
: | Free Mail, with a Catch | Cambridge, Massachusetts, enable | sor, but neither service lets you at- 
Ў ! anyone with a Windows PC anda ! tach a file (such as a picture) to a 
* | THEY MAY SEEM like throwbacks | modem to dial up a local or 800 ac- | message. Since it operates via the 
T : to the earliest days of Prodigy— ! cess number and then send or re- | Internet, you can exchange mes- 
i when ads for cans of Comet and ' ceive messages using the provided | sages with subscriber services such 
› | Dole Pineapple streamed across the | software. Messages are written and | as America Online or CompuServe. 
| | bottom of the screen—but ad-sup- ! read off-line, and both let you cre- | Both services want some infor- 
i f ported online services are here | ate address books for regular e-mail : mation for their generosity. Each 
М again. At least two сотра- i requires that you fill out onscreen 
; i nies are offering anyone a | questionnaires about your interests, 
: free e-mail service via the ı income level, and types of products 
> | Internet in exchange for | you plan to purchase. Once you’re 
" | the opportunity to dump | connected, animated banners for 
: miniature billboards of ad- ı Land's End catalogs, Miramax 
C | vertising onto the screen. ! movies, and other items flash across 
iis | Both Juno, from Juno EE ' your screen as you read and write 
| Online Services in New fel ey re рэт Чаш ин ир Шо aie ! messages. It’s distracting, and 
A | aun ааа , much of the minute or so you're ac- 
i You can't beat the price of e-mail Quaker Oatmeal | tually online is no doubt used for 
кё pervicen such иш Juno, hut you" PRIME УЗ, EY ! sending the ads. But you can't beat 
d have to endure the hard sell for аши" LA Cn a ‘ 
d | oatmeal, among other things. sie SS жалана Sem | the price.—Michael Antonoff 
A d 


INTRODUCING LUMINA TELESCOPES AND 
THE HALE-BOPP COMET. 


Tascos fantastic new Lumina telescopes 
‚аге out of this world. The larger 125" 
eyepieces are not only easier to 

look into but also engineered to 

give you a brighter, clearer view 

of the nighttime sky and one of 

the greatest sights of a lifetime. 

the Hale-Bopp Comet. It is 

beii ; heralded as the greatest 

sky show since 1811! 

. A FREE TOUR GUIDE OF THE HEAVENS. ` -- 
With every Lumina telescope purchased ~ 
«you receive, as a bonus, the Tasco 


, = 


Galaxsee Skywatch computer program. 
A $79.95 retail value. It enables you to 
identify all astronomical objects in a | 
matter of seconds. No matter where — *.- 


b = 


vou look, everything looks better 
through a Tasco. 

For more information about Lumina 
or other Tasco telescopes send for our 
Free full-color рсе. to Tasco, 
PO. Box 520080, Dept. Р Miami, FL 
25152-0080. | 

Or call: (505)591-3670, Ext.402. 
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COMPUTERS & SOFTWARG 


Saying Yes to Decency 


BY NOW, every 
journalist worth 
his or her lap- 
top has come 
out against the 
so-called Com- 


munications 
Fa 
BY GINA SMITH Decency Act, or 
CDA. And for 


obvious reasons. This controver- 
sial provision in this year’s land- 
mark Telecommunications Act 
renders it a crime to make “inde- 
cent” material available online— 
without defining what merits that 
label or how the material should 
be kept away from children. 

By the time you read this, the 
CDA's constitutionality 
will likely be the sub- 
ject of heated 
Supreme Court debate. 
The short-term issue may 
be the vagueness of this 
act. But the long-term question 15 
whether the government has the 
right to regulate any speech online, 
indecent or not. And what's truly 
indecent is the reaction of self- 
righteous Internet users every- 
where, who indignantly claim 
the government has no busi- 
ness whatsoever getting in- 
volved with the Net. 

Yes, it is absolutely true that the 
CDA, as drafted, is out of bounds 
in its scope and wording. As the act 
is phrased, for example, consenting 
adults cannot be sure their online 
conversations won't land them in 
jail. And you won't necessarily find 
any uniformity across different me- 
dia. In a Philadelphia court this 
summer, government witnesses ad- 
mitted that even something as 
newsstand-friendly as the infamous 
Vanity Fair cover featuring a preg- 
nant and nude (but strategically 
covered) Demi Moore might be con- 
sidered indecent under the act. 
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SCOTT MEHCHIN 


And George Carlin's famous “seven 
dirty words" are definitely out. 

The CDA is a bad solution. But 
it's a bad solution to a very real 
problem. CDA supporters are right 
when they say the Internet and on- 
line services are fertile playgrounds 
for pedophiles and other wackos 
bent on exploiting children. They're 
right when they say there's no 
place—on any medium—for nude 
pictures or videos of minors. 
They're right again when they say 
that telling parents to watch over 
their child's shoulder every minute 
is an unfair and impractical answer. 


It's not the analog crowd that does- 
n't get it. It's the self-proclaimed 
online freedom fighters who don't. 

The government has a right— 
even a responsibility—to protect 
children from hard-core pornogra- 
phy and pedophile harassment on- 
line. The question isn't whether, 
it's how. And that's the real prob- 
lem: The Internet is a massive, 
borderless, international phenome- 
non. Even if the CDA holds up in 
court (and it won't), it is absolutely 
unenforceable. 

50 there needs to be another an- 
swer. A number of online blocking 
software programs are available, and 
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they can help. But asking all par- 
ents—many of them far less techni- 
cally astute than their kids—to 
find, install, and understand such 
programs is a flawed solution at best. 
The broader and more realistic an- 
swer, according to a growing num- 
ber of voices, may lie within the Net 
community itself. Why not a virtual, 
worldwide governing body to police 
the Web and other areas? 

Potential problems arise here, of 
course. Any governing body, from 
the United Nations on down, is only 
as effective as the consensus it 
builds, especially from the major 
players. And the major players (that 

is, the United States, 

Russia, China, Eu- 

rope) often have very 
different sensibilities. 
And without sufficient 
support from the popula- 
tion at large (that would be 
the vast majority who aren't 


y diehard netheads), such a body 


would amount to little more 
than an online chapter of the 
Montana Freemen. 

Still, this is a good idea, and 
maybe the only real solution to a 
host of online growing pains that 
go well beyond children's access 
to pornography. Think about on- 

line commerce: Who is 
going to regulate the increasing 
number of national and interna- 
tional banking institutions on the 
Web? What about cross-border 
copyright issues? Online disputes? 
Privacy? Do we really want court- 
rooms across the world addressing 
(slowly) all these questions? 


Only some form of Internet gov- ° 


ernment will be able to deal with 
these issues. And it will happen. 


Gina Smith appears regularly on 
"Good Morning America," and 
nightly as host of The Discovery 
Channel’s “Cyberlife.” Send com- 
ments to PSLetters@aol.com. 
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Help with Hearing 


-PEOPLE WITH hearing impair- 


ments have to clear special hur- 
dles when it comes to the basic 
communications skills most of 

us take for granted. But a grow- 


- ing number of software pro- 


grams can help. 

A comprehensive new Win- 
dows CD-ROM program called 
Foundations in Speech Percep- 
tion ($750) can help children . 
with hearing impairments im- 
prove their listening skills 
through a series of drills that 
use visual cues and real (not 
computer-synthesized) recorded 
voices. Designed for use at 
home by children ages 3 to 12, 
it can assist kids with moderate 


. to profound hearing impair- 


ments. The program can be used 
alone or with IBM's four-year- 
old SpeechViewer II product, 
which helps children or adults - 
learn to speak. Foundations is 
marketed by Cochlear Corp. 
(800-871-7674). 

There are at least two CD- 
ROM resources for learning sign 
language, too. IVI Publishing 
(800-432-1332) sells a $35 disc 
called Sign Language for Every- 
one, which includes video clips 
of a person making the proper 
signs. American Sign Language 
Dictionary, a $70 program pub- 
lished by HarperCollins Interac- 
tive (800-424-6234), serves its 
titled purpose but also teaches 
signing and finger-spelling using 
video, illustrations, and games. 

The Windows 95 operating 
system also has several new 
features aimed at making soft- 
ware easier to use for the hear- 
ing impaired. Its Show Sounds 
function, for example, instructs 
all programs to use closed cap- 
tion-type displays.—cC.0. 


Photo scanners from Ep- 
son and Storm make it 
easy to share your 
memories online. 


Digital Snapshots 


EASY SCANNING has long been one 
of those computing oxymorons, like 
paperless office or artificial intelli- 
gence. But a new breed of scanners 
with a more narrowly defined pur- 
pose may help change that. 

The latest in digitizing technology 
are compact photo scanners, typically 
designed to scan color or black-and- 
white snapshots and little else. That 
makes them less versatile than full- 
size scanners, but also less costly 
and complicated. 

Epson's PhotoPlus ($249) plugs 
into your PC's parallel port and 
automatically crops and adjusts the 
image as it scans. The project-ori- 
ented software that accompanies 
PhotoPlus helps you create every- 


thing from calen- 
dars to refrigera- 
tor magnets with 
the scanned im- 
ages. Polaroid 
offers a similar 
product called the 
Photopad ($299). 
The easiest of all may 
be Storm's EasyPhoto Reader 


typical scanning decisions about 


also sells a document-width versi 
called the EasyPhoto SmartPage 


ers are expected to come out wit 


own this fall.—J.P. 
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($249), which automates all of the 


image clarity and color. Storm now 


оп 


($299). Logitech, Microtek, and oth- 


h 


photo scanning products of their 


keep cooped up. 


True quality is too good to gobble, Enjoy it in moderation. 
Wild Turkey* Kentucky Straight Bourbon Whiskey, 50.556 Alc./Vol (1017), Austin, Nichols Distilling Co., Lawrenceburg, KY. © 1996 Austin, Nichols & Co., Inc. 
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Getting Inside 
Special Effects 


A NEW TOOL for creating breathtak- 
ing images gets movie special-effects 
wizards out from in front of a com- 
puter screen and into virtual reality. 
A software package called Virtual 
Director, used for the first time in 
an Imax film called Cosmic Voyage, 
puts the filmmaker inside the shot. 
The special effects for Cosmic 
Voyage were created by an operator 
standing in a 10-foot cube-shaped 
room called a CAVE (Computer As- 
sisted Virtual Environment). Stereo- 
graphic video images were rear- 
projected on the walls, creating a 
fused three-dimensional image that 
seemed to hang in space and sur- 
round the operator. Using a 3-D 
tracking headset, the operator virtu- 


Zenith's Secret TVs 


ZENITH IS MAKING some new 


TVs, but the company doesn't 
want you to know it. 

It sounds strange, but 
marketing geniuses being 
what they are, Zenith's new 
high-end TVs are being sold 
under the Inteq brand—the 
name being the sole legacy of 
a top-secret project Zenith 
did for the U.S. government. The only 
mention of Zenith is in small print in 
the owner's manual. 

The Inteq line consists of 27-, 32-, 
and 35-inch direct-view models, as well 
as 52- and 60-inch rear-projection TVs. 
List prices range from $1,100 to $4,300. 

What you get for your money is 
better performance. Zenith says the 
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Working in a virtual 3D 
space allows special-ef- 
fects artists to create real- 
istic images of molecular 
and stellar objects. 
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ally navigated among the images, 
scaling them as desired—so, say, 
galaxies appeared to be light years 
apart or small enough to fit into the 
palm of a hand. Camera movement 
through the simulated environment 
was controlled through a magnetic 
tracking wand and a wireless micro- 
phone for voice commands. 

The camera shots made inside 
the CAVE were then placed in an- 


TVs are 29 per- 
cent brighter and 
offer roughly 
double the pic- 
ture resolution, 
focus, and sig- 
nal-to-noise 
ratio of typical 
televisions. The 
TVs do include 
existing picture- 
enhancing tech- 
nologies, such as an Invar shadow 
mask to improve contrast, but the real 
difference is the inclusion of a digital 
three-line comb filter that makes the 
picture more lifelike by significantly 
reducing dot crawl and other picture 
distortions. Previously, digital three- 
line comb filters were available only in 
TVs with higher price tags. 
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other software program called Star 
Renderer that also was expressly de- 
veloped for the making of Cosmic 
Voyage. Final processing of the film 
took place on a Silicon Graphics 
Power Challenge Array computer at 
the University of Illinois’ National 
Center for Supercomputing Appli- 
cations. The challenge was to con- 
vert more than 100 gigabytes of 
data—an unprecedented sum—into 
the same amount of imagery. The 
challenge was met, and viewers can 
travel to the outer reaches of space 
or into the smallest forms of life in 
one long continuous zoom.—F. V. 


Inteq TVs also have a few other 


technical extras not commonly found 
among the competition. One, called 


the BBE system, automatically com- 
pensates for the subtle distortions and 
loss of fidelity that occasionally occur 
in loudspeakers. Another is the Star- 
sight Electronic News Service, a text- 
driven subscription service offering 
news, sports, and weather information. 
Also included is an additional tuner so 
you can watch a second channel in the 
picture-in-picture window. 

Perhaps most interesting of all, the 
35-inch model will have a built-in In- 
ternet browser and e-mail capabilities 


when it appears this fall. With as many | 


as four front jacks and 16 rear jacks, 
the Inteq TVs are designed to be the 
centerpiece of a serious home enter- 
tainment system.—F. V. 


, You'll notice a difference the first 


time you squeeze the handle. 


Starting with the fact that you can 


a 


actually squeeze the handle. 
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© 1995 The Stanley Works ‘DuPont polyester film. | 
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Our new Sharpshooter “staple gun 
takes only 19 pounds of force to 
drive a staple flush. (Thats a third 
less than our leading competitor) 


It also has an anti-jam staple core. 


And a patented double-bumper 


system that helps reduce recoil 


and hand fatigue. This intense 


attention to detail sets Stanley 


apart trom other tool companies. 
Its what led us to design a garage 
door able to withstand a hurricane 
and a tape rule thats Mylar-coated 
for durability And its something 
we re quite confident you |! notice 


every time you pick up one of our 


products. 
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Wrist Pictures 


THE NOTION OF a tiny wrist-sized 
color display is as old as Dick Tracy. 
Making one that’s affordable has 
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been an insurmountable problem 
that may now be licked. 

Liquid crystal displays are a nat- 
ural choice for tiny displays because 
of their inherent flatness. The prob- 
lem is that adding a splash of color 
to LCDs measuring less than two 


& 1996 BAW T Co 


З. Carlton Ultra: less 
per cigarette by FTC method 


inches diagonally is no small task. In 
tight quarters, making the connec- 
tions between the pixels’ color ele- 
ments and the electronics control- 
ling them is challenging. 

Currently, a high-temperature 
process that allows the drive elec- 
tronics to be installed directly onto 
the substrate itself is used, which 
eliminates interconnections. But 
the temperatures required are so 
high that they melt glass, so quartz, 
a more expensive material, is re- 
quired. In other words, you pay by 
the pixel. 

“Finding a way to do the same 
thing at a much lower temperature 
is the carrot on the stick we've all 
been chasing," says Joel Pollack, se- 
nior product manager for displays at 
Sharp Electronics, one of the domi- 
nant producers of LCDs. 

Consider the carrot just about 
snagged. The procedure is propri- 
etary, so no one's saying exactly what 
the trick is, but Sharp expects to 
launch a line of small, colorized 
LCDs at much lower cost than those 
currently available, by the end of 
the year. Other manufacturers are 
sure to be close behind. 

Taking a different approach is 
a start-up company called Micro- 
Display in Berkeley, California. The 
company has developed a way to 
etch gratings directly onto the sub- 
strate; the gratings then pick out, 
and become saturated with, specific 
wavelengths of light. 

“The downside is that the angle 
of viewing is very limited,” says 
Philip Alvelda, who developed the 
process. “But the tradeoff is that 
we can put a high-resolution 2,000- 
by-2,000 pixel display in a square 
centimeter area without using any 
additional materials.” 

The displays will be designed 
for configurations where the angle 
of viewing doesn’t change, such as 
in virtual reality headsets and hand- 
held pagers. Alveda expects the dis- 
plays to be on the market in early 
1997.—Jerry Shine 
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| talking to their cars these days, but 
i] now their cars may be ready to talk 
back and tell them where to go—lit- 
erally. A new navigation system that 
uses voice-recognition technology is 
now available under the Alpine, iS f 
| Clarion, Eclipse, and Kenwood | SURGEON GENERAL'S WARNING: Smoking 
+ brand names. Causes Lung Cancer, Heart Disease, 

Developed by Amerigon of Mon- Emphysema, And May Complicate Pregnancy. 
rovia, California, the Interactive | = == 
Voice System is not speaker depen- 
dent, so you don’t have to train the 
| program to respond to your voice. 
as You simply spell out one word in 
the street or landmark you plan to. 
drive to, and the system audibly pre- 
sents you with a choice of possible 
destinations. IVS then gives you di- 
rections, distance, and estimated 
time to your destination, which you 
can access as many times as you 
wish. Directions are stored in mem- 
ory, so you can pop the navigation 
disc out of the CD player and play 
some tunes instead. 

Discs are offered for individual 
metropolitan areas and hold 95,000 
street names and 32,000 landmarks 
each. Also included are directions 
to restaurants, banks, golf courses, 
hotels, and other sites. One bit of 
information not included: the loca- 
tion of the nearest parking garage. 
IVS also has a quirky sense of prior- 
ities—for example, it will reference : UP je 
New York City’s Empire Szechuan | = ee РИ em cont 2 р i 
restaurant as a landmark before the | E EE агт, onis a К 
Empire State Building 

Prices for IVS vary depending 
upon the brand, but expect to pay 
around $600 for the basic setup. IVS 
may soon be offered by automakers 
as well, at which point you can ex- 
pect it to be integrated with other 


IVS navigation requires a special car radio that can store directions in memory. 


; onboard electronic systems. Expect Kings: 1 mg. “Таг”, 01 mg. nicotine. Lowest of all brands: Carlton Ultra: less 
: also some IVS game discs that will | than 0.5 mg. таг", less than 0.05 mg. nicotine ay. per cigarette by FIC method. 
! let you play a rolling session of 

К blackjack, —F. V. 


Dinosaur hunter Paul Sereno 
demonstrates how easy it 
would have been for the 
meat-eating Carcharodon- 
tosaurus to devour a human, r 
had they lived at the same 

time. The skull is 5 feet, j 
4 inches long. 


A 90-million- 


year-old giant has 
| been unearthed 

i n E by a globe-trotting 
| aleontoloaist. 
[ | | 


THE MOROCCAN SAHARA, 1,500 miles from anywhere. Paul 
Sereno strides purposefully over crumbly desert ground. He is 


: hunting. Hunting for the ancient hunters. 


4 The temperature has soared to 120°F during this expedition. Some of the nine team 
members have lost 20 pounds each in the brutal heat. A few have glued chunks of 
old tires to their worn boot soles. Most of the dinosaur fossils the team has found have 
ч è been in frustrating fragments; sometimes weeks have passed 
B y Mariette DiChristina without finding a single unbroken bone—just craters where 
the poachers have been digging. With the season drawing to a close, no major discov- 
b eries have been unearthed, no near-complete skeletons of the big predators. 

Gazing up at a sheer, 500-foot-high hillside of rock, Sereno spies patches of red- 
dish sandstone—the sort that is often the final resting place for dinosaur bones. He 
b scrambles for 20 minutes before reaching a softball-size bone that juts from the 

rock. “It was the back end of a skull,” he later recalls. Was it the tip of the iceberg? 
Or was it just another one of those tantalizing bone fragments? 


, PHOTOGRAPHED BY JOHN B. CARNETT 
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It turned out to be the tip of an ice- 
berg, all right. A tremendous iceberg 
of rock and soil containing the fos- 
silized bones of a gigantic meat-eating 
dinosaur, larger than any known speci- 
men of the infamous Tyrannosaurus 
rex—the “king” of the carnivores. The 
newly unearthed monster is Carcharo- 
dontosaurus saharicus, or “shark-toothed 
reptile of the Sahara,” a towering 
50-foot-long predator that lived 90 
million years ago in what was then a 


A dinosaur prospector's tools include a 
hat for protection from the fierce Saharan 
sun, hammer, compass, log book, and 
even a jackhammer (not shown). 


vast river delta flood plain. 

It wasn’t the first spectacular 
dinosaur discovery for Paul C. 
Sereno, and it likely won’t be 
his last. In a dazzling career 
spanning only a decade, the 
38-year-old University of 
Chicago paleontologist has made 
important finds in South America, 
China, and elsewhere in Africa. The 
African finds are especially important 
because until Sereno began exploring 
the Dark Continent, few fossils had 
been collected there. 

An inflatable plastic dinosaur out- 
fitted with a hat greets visitors to 
Sereno’s office at the department of or- 
ganismal biology and anatomy, and 
children’s tempera paintings of green 
dinosaurs decorate the space beside his 
assistant. Atop the five huge stacks of 
books around his office are fossil casts 
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of animals, including a gaping saber- 
tooth tiger skull. Pacing around a large 
metal desk while he finishes a phone 
conversation, Sereno wears a no-non- 


sense black digital watch, khaki button- 


down camp shirt, jeans, a turquoise 
stud in his left ear, and around his neck 
a small camel-leather pouch contain- 
ing good-luck herbs from Niger. 
When he was younger, you probably 
wouldn’t have picked Sereno as an 
obvious choice for paleontology, or sci- 


He was full of mischief. 

“I was having a problem 
focusing my energy and 
attention,” he admits. 
Even now, sitting with his 
hands tightly clasped, 


biceps protruding from rolled-up 
sleeves, and leg sometimes bouncing, 
he seems a cauldron of energy. “I 
think I found my way though art,” he 
says. It's an interest inherited from 
his mother, an art teacher. (His father 
is a retired civil engineer and post- 
man, and a lifelong “closet scientist” 
whose interest in his children’s work— 


ence at all for that matter. 


all six are scientists—even extends to 
critiques of their research papers.) 

At Northern Illinois University in 
De Kalb, Sereno studied biology 
and studio art. But dinosaurs must 
have been preying on his subconscious. 
As he built his art portfolio, he 
abandoned brushes for rags, seeking a 
more primitive style. Bones protruded 
from portraits that were supposed to 
be of live subjects. Sereno’s canvases 
grew to 15 feet, and he formed rock- 
like shapes on them with plaster. 
When his brother took a course at the 
American Museum of Natural His- 
tory, Sereno followed him to New 
York and discovered his true calling. 

Since then, Sereno has been re- 
sponsible for some of paleontology’s 


most exciting 

finds. On an ex- 

pedition to Africa 

two years ago, he discov- 

ered a new predator called Afrovena- 
tor and a 60-foot-long sauropod (a 
plant-eating dinosaur) that has not yet 
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been named. In South America, he 
dug up some of the oldest known dino- 
saurs, Herreresaurus and Eoraptor. As 
the first American graduate student in 
China in decades, he combed through 
bone archives to identify two new 
species of parrot-beaked dinosaurs. 

“I particularly enjoy the combina- 
tion of things that paleontology has to 
offer, from adventure and travel to a 
combination of different sciences to 
graphic illustration and even sculpting 
to recreate these animals,” he says. 

But for Sereno, the goal of all these 
activities is the same: fitting pieces 
into Earth’s evolutionary puzzle. 

Carcharodontosaurus is an impor- 
tant new piece. Another came later 
during the same Moroccan expedition. 


hones. You've got to 
You've got to know 
and backward." 


Team member Gabrielle Lyon, hobbled 
one day because she had to replace a 
wet boot with a sandal, took an easier 
route down a rocky hillside and saw 
the shine of crystallized marrow on 
bones protruding from the ground. 
After a dinner fashioned from de- 
hydrated food and spices back at camp, 
Sereno began fiddling with the bones 


How to Get a Head 


FINDING BONES IS just one step in deci- 


phering a dinosaur. Until the bones 


(or replicas of them) are assembled into 


a three-dimensional structure, it’s dif- 


ficult to tell how the dinosaur looked. To 
make sense of their Carcharodontosaurus 


bone collection, Paul Sereno and two 


graduate assistants spent five 18-hour 


days building a skull in a Toronto 


studio. They used heavy plastic, foam, 


epoxy putty, welded pieces, and wire 


to create the model, which was then cast 


in lightweight plastic. Says Sereno: 
"I think it's a good estimate.” —M.D. 


|  o9[fT]9e 


MOROCCO 


100 200 300 


MILES 


-—— Dinosaur 
Expedition Route 


Area of detail 


ET 


In today's desert, the remains of an ancient river delta are fertile dinosaur-hunting grounds. 


Lyon had found. At first, he thought 
they might belong to Spinosaurus, a 
sail-backed oddity so far found only in 
Egypt. But when he turned one of the 
bones, he suddenly recognized it as the 
shoulder blade of a carnivore: The team 
had found an entirely new predator. 
They named it Deltadromeus agilis, 
for "agile delta runner." Some 30 feet 
long, it had the slender limbs that mark 
it as a fleet-footed carnivore, with 
strong front arms for grasping its vic- 
tims. The expedition team never found 
the dinosaur's skull, even after pound- 
ing the rock with a jackhammer. An- 
cient rivers long ago washed away many 
of the bones in the area, sometimes 
carrying them as far as 100 miles before 
depositing them. As a result, says 
Sereno, "Our first, most complete spe- 
cimen was a crab [preserved in a single 
rock]." Then came turtles, shrimp, 
crocodiles, fish, frogs—more 
than 50 species in all, sev- 


To shape the skull, 
the team welded 
casts of the actual 
bones to a metal 
frame. Where they 
had a bone from | 
only one side of the —. 
skull, they copled ‘iS, 
it for the other side. \ 


eral of them unknown to science. 
Finding a new species is exciting. 
But to Sereno, that pales in compari- 
son with discovering how a species fits 
into the big picture of evolution. “A 
lot of people think that naming a new 
species is absolutely the most impor- 
tant thing,” he says. “It’s really not, be- 
cause you can name a new species on 
the basis of a tooth that looks unusual.” 
Sereno did not give Carcharodonto- 
saurus its name. A specimen was 
found earlier this century in Egypt, but 
in a sad twist of fate, the fossils were 
sent to Germany for study and were de- 
stroyed during World War II—though 
some descriptions survived. So 
Carcharodontosaurus was largely un- 
known until Sereno found his "iceberg" 
in Morocco last year. Determining 
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Missing parts were 1. To preserve the orlg- Once the upper skull was 
fabricated from inal fossils, only one assembled, the length 
epoxy putty and real tooth was cast; of the lower Jaw became 
carved foam. The the rest were dupll- obvious. For the Jaw's 
whole structure was cated from the cast shape, the team took its 
then covered with and fitted into the cues from the dinosaur's 
epoxy putty. model's Jaw. closest known relatives. 
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the exact identity of the dinosaur re- 
quired months of study. And even 
now, scientists still have much to learn 
from the new bones, which offer many 
clues about the dinosaur family tree. 
When dinosaurs first appeared 
some 230 million years ago, Earth’s 
land masses were joined in one super- 
continent, called Pangaea. All the 
dinosaurs were free to range across this 
supercontinent. Some 80 million 
years later, Pangaea split into two great 


In North America, the line that led to 
Carcharodontosaurus never became 
the dominant predator, and was 
replaced by Tyrannosaurus. “We don’t 
know why,” says Sereno. 
Carcharodontosaurus is related to 
the behemoth found last September in 
Argentina, Giganotosaurus carolinii. 
But it is even more similar to Acro- 
canthosaurus atokensis, which lived in 
North America. The African giant 
couldn't possibly be so closely related 


a nasty blow to the side of its cheek. 
“It may have got that while it was 
preying upon something very large, 
which it undoubtedly did," says 
Sereno. The skull also has a deep 
tooth puncture above the left nostril. 
That could have happened during a 
fight with a rival. 

To study the skull in detail, Sereno 
and his colleagues moved hundreds of 
pounds of rock, and wrapped the 
bones in foil and plaster-dipped burlap. 


"It's a massive detective story. You've got little 


pieces, and they're spread around the globe. = 


continents: Laurasia and Gondwana. 
Scientists have long believed that 
dinosaurs evolved into distinct north- 
ern and southern subgroups after 
the breakup of Pangaea. 

But it didn't happen that neatly, 
sereno's Moroccan finds indicate. 
His dinosaurs are related to others dis- 
covered on what had, by that time, 
become a distant, separate continent. 
Somehow dinosaurs continued to 
migrate between the two continents, 
perhaps over a string of islands like 
those across today's Bering Sea [see il- 
lustration]. One of the dinosaurs that 
apparently made the crossing was the 
precursor to Carcharodontosaurus. 

In Carcharodontosaurus, Sereno 
says, “we see something that arose from 
an entirely different evolutionary line 
[than Tyrannosaurus rex] and reached 
at least the.same size, or greater, at 
about the same time Tyrannosaurus was 
getting a foothold in North America." 


to these American dinosaurs had there 
not been a link between Laurasia 

and Gondwana for millions of years 
after they began to split apart. Further 
proof of this link: Deltadromeus is a 
distant survivor of the line that became 
Tyrannosaurus in North America. 

In addition to telling part of the evo- 
lutionary story, dinosaur bones can 
provide clues about how big these ani- 
mals grew, and how they behaved. 
Perhaps it's no coincidence, Sereno 
says, that the three largest known ter- 
restrial predators— Tyrannosaurus in 
North America, Giganotosaurus in 
South America, and Carcharodonto- 
saurus in Africa— were close in size. 
"There may be a set size limit for 
these predators." 

Whatever their size, even the 
largest dinosaurs were not invincible. 
There are, for instance, marks of 
terrible injuries on the giant Carcharo- 
dontosaurus skull. The beast suffered 
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А glant among dinosaurs, Carcharodonto- 
saurus rivaled the dreaded Tyrannosaurus 
in size. Although Deltadromeus was smaller, 
it was a vicious predator In its own right. 
The highlighted bones are those found on 
the Moroccan expedition. 


Four team members hauled the 300- 
pound braincase and snout down 
the steep incline; they also collected 
400 smaller pieces of the skull. 

The bones were brought back to 
Chicago for further study. In the 
lab that adjoins Sereno's office, fossils 
rest on sand in boxes everywhere. 
There are long Afrovenator arm bones, 
discovered on a 1993 expedition to 
Niger. There are sauropod toe bones 
the size of a human forearm. A small 
box is labeled “good things." Team 
members Didier Dutheil and Moha- 
med larochene are studying tiny 
specimens with microscopes. 

With a smile, Dutheil offers a prize 
to hold: a Carcharodontosaurus tooth. 
It sits heavily, extending for the 
length of my hand. Tinted by the 


In the last era of the dinosaurs, fleet- 
footed Deltadromeus chomps on a 
hapless crocodile while Carcharodonto- 
saurus stomps through the delta 
(opposite page). 
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Dinosaurs on the Move 


Simply finding new dinosaurs can be exciting. But to scientists, what's even more intriguing is learning where they fit into the 
puzzle of evolution—and what they can reveal about how Earth itself has changed over time. 


Free Range 


After the supercontinent 
Pangea split, an arc of 
islands may have enabled 
dinosaurs to cross for far 
longer than originally 
thought. Three main pre- 
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dator lines existed: 
Ceratosaurs, Allosaurolds, 
and Coelurosaurs. 3 


Big Breakup 


Land masses later separated 
altogether. Ceratosaurs dis- 
appeared from North Amer- 
ica and Africa but remained 
in South America. In the 
north, Coelurosaurs became 
dominant in Tyrannosaurus. 
In Africa, Allosauroid Car- xf y 
charodontosaurus reigned. SE A. 
A distant survivor of the : 
Coelurosaurs, Deltadromeus, 
also remained in Africa. 


EN. 


MILLION YEARS 


dull reddish color of mineralization, 
it feels cool and smooth, despite hav- 
ing been assembled from many tiny 
fragments. The edge is serrated, like 
a bread knife. I run my finger gin- 
gerly along the length. "Careful," 
cautions Dutheil. “It can cut you." Still 
dangerous after 90 million years. 
What next for Sereno? He plans to 
return to Africa, among other places. 


It seems that anywhere he goes, he 
will find something. “I feel that we 
will," Sereno says definitively—and 
then laughs at his own boldness. “I 
think we will because we're smart 
about where we go, and once we get 
there, there are a hundred decisions 
to be made but we have the energy, 
the wherewithal, to pull it off." 
Beyond the logistics, beyond the 


Dinosaurs We Never Knew 


IN AFRICA, PAUL SERENO'S TEAM FOUND HUNDREDS of craters left by fossil 
poachers. "Part of the [evolutionary] story is already missing," says Sereno. 
"There's no way [amateurs] would have collected the specimens we collected. 
They would have been destroyed." Dinosaur teeth sell for a dollar apiece in 
African markets, but it doesn't stop there. A smuggled cache of 78 dinosaur 


X Sw x. ET 
Р cont TINENTS 


ds 


adventure, looms Sereno's larger goal: 
“It’s a massive detective story," he says. 
"You've got little pieces, and they're Ж 
spread around the globe in museums 
and in specimens people don’t even 
know about, more than 150 million 
years of dinosaur evolution. You’ve 
got to become encyclopedic with your 
knowledge of these bones, you’ve got 
to know them upside down, back- 
ward, and you forget and you learn i 
again, and you take copious notes and 
photographs and follow any interest- 
ing lead. There is so much going on 
in these bones. That's why I became 
a paleontologist." 

He stares past me now, looking 
back across the evolutionary expanse А 
of time. “The skeleton is like a cande- 


eggs worth $10 million was seized in China earlier this year. labra of all these bones that are : 
While a U.S. Senate bill proposes to protect fossils on public lands, the changing,” he says. “The limbs are | 
American Lands Access Association, a lobbying group of commercial and ama- getting shorter, you’re losing fingers, 
teur collectors, suggests allowing collectors on public land with a permit, and you're adding horns, you're stiffening t 
giving museums first crack at buying anything "significant." — M. D. the tail, you're developing wings. It's à 
amazing what has gone on." <> i 
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REINVENTING THE FULL-SIZE pickup truck is about as 
difficult as finding an alternative to horse and saddle for 
exploring the badlands. Ford's saddle horse of choice, the 


F-150, was last overhauled in 1980. In To help determine how much of » 
some respects, this gray mare was in this design upheaval represents gen- 

danger of a trek to the glue factory. uine progress, we used a handy refer- | 

The all-new 1997 F-150, however, ence gauge: the second-best-selling ? 
an is chock full of fresh thinking and full-size pickup truck. The Chevy C- 
NAE advanced technology, including a 1500 selected for comparison-test pur- 


new overhead cam ро» 'erplant , sus- poses is nearly identical to Ford s pm 
pension, and aerodynamic body. digy in equipment and [pes Е 
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ccording to the Department of 

Labor, jobs for computer service 

* technicians will be up by 38% in the 

next 10 years. Isn't it about time that 
you looked into NRI training? 


You don’t need any experience 
to get started. 


You can depend on NRI, a division 
of The McGraw-Hill Companies. 


You study at home, at your 
own pace. 


You put theory into practice 
with hands-on projects. 


You work one-on-one with an 
experienced instructor, 


You establish a solid foundation 
with a review of basic electronics. 


You train with the NRI Discovery 
Lab, to experience circuit design 
and modification. 


You train with a digital multimeter, 
for quick and easy testing. 


PC that’s yours to keep. 


You learn how to troubleshoot and 
maintain today’s sophisticated PCs. 


You explore your computer's 
| 16 тер RAM, Super VGA 
А color monitor, 1.6 gigabyte 

. hard drive, 8X CD-ROM drive, 


16-bit sound card, and more. 


m 


You learn how to 
Nd take advantage of 
2 ==> PC communications and 


Site 2 the Internet. 
| у You use your 
$ Na\ Xn 1 new com- 

а puter’s 28,800 baud fax- 
modem in conjunction with 
Netscape Navigator™ Web 
browser software. 


You explore the applications and 
accessories of Windows 95, today’s 
hottest graphical user interface. 
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You get inside a Pentium® 166 


| MITER Schools { 
| 4401 Connecticut Avenue, NW, Washington, DC 20008 
Check one FREE career catalog only | 

У MICROCOMPUTER SERVICING | 
J Computer Programming ^. | Networking with Windows NT | | ] AAS Degree іп Accounting | | 
—1 TVAideo/Audio Servicing ( Bookkeeping and Accounting | г) AAS Degree in Business | Ё 
_| Desktop Publishing _] Visual Programming in C++ Management { 
with PageMaker n 
Name (please print) | Аре Į 
Address { 
City چ‎ State Zip | 
Accredited Member, Distance | 
A Division of The McGraw-Hill Companies Education and Training Council (101-0996 _] 
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1 You train with and keep 2 | You can prepare for 
configuration software and ...— ss the A+ Certification 

Ultra-X diagnostics: RA.CE.R. П ° : exam with 

plug-in card and QuickTech-PRO NRI's 


menu-driven software. 

1 You can purchase low-cost. 
computer upgrades and 

training from the NRI Bookstore. 

1 You have access to NRI's 
brand-new “cyberschool” to 

contact your instructor, download 


supplemental materials, participate 
in online seminars, and more. 


oe ка Y» You can 


continue receiving 


gU and feedback from your 
instructor after you graduate. 


2. 


You can turn to NRI for letters of 
recommendation, transcripts, 
tips on resume writing, and more. 


25 Reasons Way NRI TRAINING IN COMPUTER SERVICING 
Is Your Best GHOICE ғов GAREER Success 


1 ü You can call 2 You can move up i in your 
NRI's Tele- W current career, start a new 
service | career, Or open your own 
hotline, business. 
Р. ла 25 You can contact us today for 
' a FREE catalog with 
to your questions. 


full details. 
You get to use NRI's TeleGrading 
service, for 24-hour exam grading. 
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Your company may pay 

for all or part of | 
your tuition. Pisas] 
(Hundreds of „ж 
companies do!) 8. B. 
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“GALL 1-800-321-4634 FOR FREE CATALOG! 


Though it’s currently the oldest full- 
sized design on the market, the C-1500 
does benefit from recent improve- 
ments. Last year its interior was refur- 
bished, and there’s more horsepower 
under the hood for 1996 thanks to the 
addition of port fuel injection to the 
three available V8 engines. 

Compared to the curved and con- 
toured F-series, the C-1500 is as square 
and upright as a shipping crate. The 
radical change in exterior 
appearance helps the F-series 
blend in with mainstream 
sedans such as Ford’s Contour 
and Taurus, though contem- 
porary styling was only one of 
several design goals. Other 
priorities were increased pas- 
senger space, significantly 
better gas mileage, and a qui- 
eter interior. To achieve the 
first two of these ends, the 
F-series is substantially larger 


but also more streamlined than the truck it replaces. 
Since the increase in frontal area is neatly offset by a 
reduction in drag coefficient (from 0.48 to 0.45), the new 
truck is no more difficult to propel through the air than 
the previous model. Other factors, principally a more ef- 


ficient powertrain design, jump high- 
way fuel economy an impressive three 


Chevrolet’s once-radical aero-look retains 
Its appeal; Chevy says it will continue the 
design for several years. The new third 
door, on the passenger side, is unlatched 
from inside the door jamb, which means 
opening the forward door first. 


SS с с-гу т ЧА 


50 


Ford's new styling adds Interior room 
and forward visibility (above). The new 
third door (left) allows access to the 
rear seat; two release handles give 
Ford an advantage. 


mpg. Addressing the third goal, design 
changes to reduce wind noise have 
made the new Ford a significant 2dBA 


quieter than the Chevy at a steady 60 mph. 

In their quest for a larger interior, Ford engineers added 
two full inches to overall height. That helps headroom, 
where the F-150 excels, but the rectilinear Chevy holds the 
upper hand in both leg and shoulder room. The bottom 


line is that the Chevy is not 


= — — only slightly more spacious in- 


n | 


side, but it's also built lower 
to the ground for easy entry. 
The climb up and into the 
tall F-150 is bound to annoy a 
few recruits from the car and 
compact-pickup ranks. One 
disadvantage with aggressively 
curved bodywork is that it can 
limit how wide open a door can 
swing. This is most evident with 
the third door, a new feature 
for both models in this test. Both Chevy 
and Ford rear-hinged designs swing 90 
degrees for handy access to the aft seat- 
ing and cargo area provided by an ex- 
tended cab. But because the Ford has 
more upper curvature—what designers 
call tumblehome—its rear opening is 
more restricted than the Chevy’s. 
Another difference crops up in the 
front-passenger seat-belt location. 
Chevy attaches this equipment to the 
third door so everything swings out of 
the way. This benefit does not, how- 
ever, offset the downside, which is that 
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pension replaces Ford’s twin I-beam 
design first introduced in 1965. Twin 
I-beams were in fact an improvement 


"Y 
4 the front passenger must unbuckle 
before the door can be opened. Ford 
mounts its belt to the roof and floor, 
| p- a superior arraignment. 
| Having two third-door release han- 
| Ш dles gives the Ford another адуап- 
| . Р А А 
L tage. One is mounted in the jam area, 1996 Chevrolet € 1500 
the other on the door's inside surface. 
- | Я GET e ACCELERATION 
The Chevy's only release handle is in 0-30 mph (sec.) 33 13 
à the door jam. 0-60 mph (sec.) 9.3 9.2 
Е m "TT TOP GEAR PASSING 
The versatility of a third door is 30-50 mph (sec.) L i2 
only one of the enticements for fam- 50-70 mph (sec.) 6.0 6.2 
ураан: оте) как HANDLING | 
? edan o ners to trade in their ue te: 515 = 

our-door models for a pickup. Car 600-foot slalom (mph) 43.2 44 
converts will discover an abundance Ae MPH BRAKING 
of cupholders, map pockets, and | jem is Е 
power plugs to help ease the transi- Hot (ft.) —— 167 166 
tion. Both Chevy and Ford pickups Mee NOR 5 z; 
also offer CD stereo sound systems 60 mph (dBA) 65 63 
comparable in performance to luxury 0-60 mph (dBA) E 72 
at t EPA MILEAGE 
sedan equipment. City/Highway (mpg) 15/19 16/21 

Ford has gone the extra mile for POWERTRAIN 
side-impact projection by providing м hit cylinder 3 is asd 
not only a horizontal beam in all three Power (hp @ rpm) 220 @ 4,600 210 @ 4,400 
doors but also a substantial vertical re- qe (ft-lbs @ rpm) p dies : a e ae 
a - : ransmission -&peed automati 1 tic 
inforcement for the rear door. The re- CHASSIS ке 5 — 
sult? The Ford F-150 already exceeds Front suspension Unequal-length control Unequal-length control 
1999 Federal side-impact requirements Rear suspension Rigid uns  semi-ellipti Rigid m semi-elliptic 
while the Chevy C-1500 doesn't. | leaf springs leaf spin 

Not resting on its laurels, Ford con- Brakes, f/r Vented discs/drums, Vented discs/drums, 

! Эры | power assisted power assisted 
tinues to meet rising expectations in ABS — A-wheel 4-wheel 
occupant safety by being the first full- DIMENSIONS | 
size pickup to provide dual airbags. yes ve m 5 
Chevrolet will add a second airbag for Width (in.). 76.8 78.4 

TS | a él cS Height (in.) 70.4 72.8 
the right front passenger as standard Curb weight (lbs. ied ARS 
equipment in the '97 model year. Fr./rear distrib. (%) 58/42 58/42 
Acknowledging that young families Fr/rear headroom (in.) 39.9/37.5 40.8/37.8 
k отвез h f the Fr./rear legroom (in.) 41.7 /34.8 40.9/32.2 
make up a significant share of the Fr./rear shoulder room (in.) 65.4/67.6 63.8/64.7 
customer base, Ford has also installed Passenger volume (cu. ft.) 113.8 107.3 
| $ A EUER Gross vehicle weight (Ibs.) 6,200 6.000 
" a switch that permits disabling of the Trailer tow capacity (lbs.) 7,500 2 508 
right-side airbag when rear-facing Fuel tank (gal.) 34 25 
Р child-safety seats are in use. SAFETY FEATURES | 
Miu S ua Airbags Driver only Dual 
в While interior compartments of Side impact protection No Yes 
pickup trucks have undergone rapid Child door locks Not applicable Not applicable 
and radical change in response to cus- cits ee tik sod 
2 tomer demands, the underpinnings Price as tested $23,787 $23,970 
of these vehicles have remained rela- Major options Silverado trim, $3,164; auto- XLT package, $5,880; auto- 
> pe | | matic transmission, $970; matic transmission, $971; 
tively stable for decades. The most 5.0-liter V-8 engine, $495; — 4.6-liter V-8 engine, $637; 
b notable upgrade for the new F-] 50 is third door, 9920; other ABS, $500; other options, 
a shift to an unequal-length control- з= ac 
arm front suspension, a design both 1997 Ford F-150 
: Chevy and Dodge have used for years. 
; The new fully independent front sus- 
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Power at the Wheels: A Chassis Dyno Profiles True Engine Performance 


A SWIRL OF controversy follows the 
F-150's 4.6-liter SOHC Triton engine, 
the latest variation of Ford's modular 
V8 introduced in 1991 for the Lincoln 
Town Car. Why? According to popular 
belief among truck owners, the smaller 
overhead-cam engines are great for 
high-end horsepower but inferior to 
larger pushrod designs for towing a 
camping trailer up a mountain grade. 


The setup also measures the influ- 
ence of transmission ratios, final-drive 
ratio, tire size, and torque-converter 
characteristics. The dyno clearly shows 
that the 4.6-liter Ford V8 is more po- 
tent below 3,200 rpm, but that Chevy's 
5.0-liter engine holds the upper hand 


(aam ИСИ М 


„б 


uses a simpler, more compact design 
with short runners and a fixed-vol- 
ume plenum, a combination that 
boosts output in the upper registers. 
Ford's engine is 2dBA quieter and 
noticeably smoother during full- 
throttle acceleration than Chevy's V8, 
the lineal descendant of 
the legendary small-block 
engine introduced in 1955. 


To shed some light on the issue, we 
supplemented our acceleration test 
with several chassis-dynamometer 
test runs at the Lingenfelter Perfor- 
mance Engineering facility in Decatur, 
Indiana. Previous track tests already 
had yielded a virtual dead heat. Natu- 
rally, the Ford's lighter weight played a 
pivotal role in these results. 

To eliminate that variable ,we 
turned to a test called the DynoJet 
chassis dyno. Here, the truck remains 
static while its drive wheels spin a 
pair of 48-inch steel drums, allowing 
the engine to perform independently. 
Sensors measure drum speed and send 
that information to a laptop computer 
for analysis. The torque necessary to 
accelerate the drum can then be cal- 
culated and plotted versus road and 
engine speeds. 
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over solid beam axles because they combined durability 
with independent wheel movement. Unfortunately, a 
major secondary problem was associated with this design. 
Twin I-beams are effectively swing axles that provide an 
excessive amount of camber change (wheel tilt in the ver- 
tical plane) as each tire travels up and down over bumps. 
The new control-arm design solves that problem and also 
permits the engine to be mounted much lower in the chas- 
sis. Another new F-150 feature is optional four-wheel an- 
tilock brakes, a system Chevy made standard in 1995, 
The new F-150 feels agile and light on its feet thanks 
to new suspension tuning, less steering friction, and the 
fact that it’s hauling 220 fewer pounds (empty) than the 
smaller Chevrolet. (A portion of the weight savings is at- 
tributable to a smaller fuel tank. Ford also specified alu- 
minum for the driveshaft, hood, and cylinder heads.) 
Our subjective impressions were verified by test-truck 
measurements: The new Ford beat its seasoned chal- 
lenger decisively in slalom and double-lane-change tests. 
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above that speed. This is 
precisely the opposite of 
what conventional wisdom 
would have you believe. 

The results are not af- 
fected by camshaft loca- 
tion. The most significant 
factor is intake-manifold 
design. Ford uses long- 
tuned runners and a two-mode 
plenum design to maximize output 
across the full rpm range. Chevrolet 


That workhorse, inciden- 
tally, is scheduled for re- 
placement in about two 
years.—Don Sherman 


Ford F-150 


Rear Wheel Horsepower 


"T C1500| 


Engine rpm x 1000 


The chassis dyno test defied common 
wisdom regarding overhead cams: Chevy 
outperformed the Ford at high rpm. 


The lighter Ford's stopping distances were also a few feet 
shorter than the Chevy C-1500's. 

On the road, we noticed that the Chevrolet demon- 
strated slight advantages in both directional stability and 
ride quality. The tall Ford F-150 was more susceptible to 
side-wind disturbances and more likely to jiggle its occu- 
pants over textured pavement. When seating comfort is 
factored into the equation, however, our preferences 
swing back toward the new model. The shape of the lower 
cushion in the Chevy's seat has us squirming in search of 
better support after only an hour in the saddle. 

Nearly 700,000 customers endorsed the previous F-150 
pickup truck as a worthwhile purchase last year, but that 
didn't stop Ford from mustering the courage necessary to 
reinvent its most successful product. The effort has paid 
major dividends. The new F-150 is better than its closest 
competition in practically every category, proving that ad- 
vanced technology can indeed groom Old Paint for an- 
other stint of faithful service. Ф 
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Owning A Home 
Just Got Easier 
WHAT YOU'VE ALWAYS WANTED AS A HOMEOWNER... 

A less-complicated setback thermostat. A lawn that takes Saturday off. Two contractors with the same 
recommendations. A bigger closet in the bedroom. A tube of caulk without bubbles. A jail sentence 
for the guy who owned the house before you. A handyman | ———\ Someone to tell me 
A law that makes bad panel- * i if adding insulation 
ing illegal—retroac- PREMIERE | is still worth it. The 
tively. A toilet that ISSUE straight dope on 
doesn't run. A screen | | vinyl siding. A 
door that lasts more | low-flow shower- 
than a summer. A deck | | head that feels 
that didn't look so small x like a real show- 
and tired. Shrubs and a. | er. A garden hose 
flowers that aren't on the | | | that doesn't kink 
menu for local deer. A up back at the 
battery-powered drill faucet 

with real torque. A way to Information on 
keep patio bricks from j= | how to deal 
spreading. А lawn fertilizer | — [| with sweaty 
that doesn't require twice- | Wi windows. A 
a-week mowing. A flat latex E way to fix a 
paint you can really scrub. | squeaky stair. 
More counter space in the | A deck rail- 
kitchen. A simple way to | D fing design | 
refinish hardwood floors. A | "girng A. Pro: 6 à kis haven't 
safe but affordable play | то Ask ‘Yoursel seen а 
structure for the kids. Some | pinding | space В ! hundred 
realistic answers on lead and | Breaking А New G places. 

asbestos. An extra bathroom Converting Law И com 
without adding on. |.— jnto бг eS ey ure in ЕНЕ 
| YES! Send me a FREE ISSUE of TODAY'S HOMEOWNER. If | 


— НЕСЕ 


à 2. 
۴ ELF x 
ж T 


| | 
CAN NOW В : YO URS. | «- onov ru eye sin 
(10 issues in all, including my FREE ISSUE) for just $15.94. 
SEND FOR YOUR FREE ISSUE TODAY! | “у ону 52304 4m Best Deal 
| O PAYMENT ENCLOSED [O BILL ME 
І 
i 
| NAME 5)ТР5 
І 
| | l ADDRESS 
Expert Advice On Improving Your Home | 
| SE i 
FOR PAS ЕЗИ SERVEL E CALL: ! E allow 4-6 weeks for delivery of first issue ao ы $7, other 
4 foreign inda rs add $8 for applicable taxes. US funds must accompany order Please 


add sales tax where appl icable. , Figase 
js T. | SEND TO: Today’s Homeowner, PO Box 54320, Boulder, CO 80322-4320 
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T'S A SMALL WORLD OF science and technology 
after all. Or so it seems when you're on the Inter- 
net, careening electronically from a space shuttle 
launch in Cape Canaveral, Florida, to a particle 
physics meeting in Amsterdam. At the same time, 
the Net continually reminds you that it's a wide, wide 
world, too, with an astonishingly numerous and diverse 
array of science interests represented. 
Like nearly everything else about the Internet, science 
and technology on the Net is simultaneously fascinating 
and frustrating, wonderful and weird, limitless and limited. 


It's no surprise that sci-tech is virtually everywhere on the 
Internet. The Net began (and was, until its recent explosion) 
largely a network of high-tech research centers and govern- 
ment agencies. So the seeds for a science-rooted Internet 
were planted early. And those seeds have blossomed into 
an amazing variety of sci-tech sites in cyberspace, especially 
on the multimedia World Wide Web. The Web now has 
well over a million sites by most estimates, and perhaps as 
many as 20 percent of them are science and technology sites. 
Use our guide as a road map. It may not take you 
everywhere, but it'll get you pointed in the right directions. 


ScienceDaily 


For the serious science 
F junkie, a daily fix of the 
V latest research news from 
| ea the labs and tech centers 
E of North America. 
http://www.sciencedaily. 
com/index.htm 


NASA Shuttle Web 


The next best thing to being onboard. You can follow 
shuttle missions as they happen, or review recent mis- 
sions. More than pretty pictures, with lots of tantalizing 
detail about experiments and other ship- 
board projects. http://shuttle.nasa.gov/ 


4 hese days, developments in science 

“Ly and technology move faster than most 
media can handle. Not so for the Net, where 
news can be reported, tracked, or discussed 
almost as quickly as it happens. 


Popular Science 
Naturally. News, special 
events, tech guides, issue 
previews, and more. 
http://www.popsci.com 


A Universe of News 


Earthquake 
information Planet Science Daily Science News 
For news that makes the Another good source of per-diem science news. 
earth move (or is that the http://www.newscientist.com 
other way around?), no 
source is better than the Na- 
tional Earthquake Informa- Space News Internet 
tion Service. Daily tremors For those whose in- Science Journal 
from around the globe. terests lean toward An *e-zine" that is timely 
http://www.civeng.carleton.ca/ the heavens. http:// and largely unfiltered. 
cgi-bin/quakes/ www.spacenews.com http://mindlink.bc.ca/Ed/ 
a 
A 
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The Internet is 


By Chris O’Mal 


ri E 


Internet 1996 

World Exposition 
Billed as a world’s fair for 
the information age, this 

is as close to the eclectic 
spirit of discovery as you'll 
encounter with a modem. 
http://park.org/main.text.html 


Science Friday 

Missed the Friday after- 
noon broadcast of this 
mind-expanding program 
on National Public Radio? 
You can catch it here, 
thanks to a “RealAudio” 
function, and replay previ- 
ous shows as well. http:// 
majorca.npr.org/" scifri/ 


Project Galileo: 
Bringing Jupiter 

to Earth 

News, facts, stats, and im- 
ages of the Galileo space 
probe. http:// 
www.jpl.nasa.gov/galileo/ 
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ring with science and technology. Here's where to find ۴ 


Internet Webseum 
of Holography 


A educational showcase on 
holograms and holography. 
http://www.holoworld.com/ 


Ocean Planet : 
Explore the world's oceans 
without a ship via this 
Smithsonian exhibit. 
http://seawifs.gsfc.nasa.gov 
/ocean_planet.html 


The Nine Planets 


A multimedia tour of the solar 
system and its many moons. 
http://seds.lpl.arizona.edu/ 
nineplanets/nineplanets/ 


Volcano World 


How volcanoes work, and 
what's erupting now. 
http://volcano.und.nodak.edu/ 


ll useums are one of the most inter- 
B. E. esting categories of science sites on 
the Web. Some are merely road maps to the 
museum buildings, but many are engaging, in- 
teractive sites that stand on their own. 
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National Air ш Space Museum 


One of the capital’s most fascinating Smithsonian’ г Hs " 
museums brings the wonders of flight and space . E 
„exploration to the- Web in picturesque style. eie. 
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Exploratorium 


An eclectic array of exhibits, activities, and news, 
the online showcase of San Francisco's hands-on 
Exploratorium is as good a place as any to start a 
Web museum tour—for kids or adults. 
http://www.exploratorium.edu/ 


Museum Tour Guides 3 


Visit the Skeletal Remains © 


of a Cold War Weapon 


An unauthorized pictorial 
tour of a decommissioned mis-. 


sile complex. http://www.xvt.com/ i К | 


users/kevink/silo/silo.html 


a The Franklin ir Institute | 
| ` Science Museum - 


2 Like old: Ben himself, Ms 
- Philadelphia- -based кир 
; Institute i is into hands-on a d 


VV /ant to know more about the 

how and why of science and 
technology? A wealth of knowledge for 
all ages is available on the Web, with 
many sites offering the kind of inter- 


active approach no text- 
book can match. 


The Computer 
Museum 


Into computers? 
This is your spot, 
with a variety of on- 
line exhibits, includ- 
ing a 3-D model of 
the Walk-Through 
Computer 2000. 
http://www.net.org/ 


Carnegie 

. Science Center 

“А serious science 

`. museum, this 
online version of the 
. Pittsburgh center 
can whet your 
appetite for sci-tech 
in many ways, from 
Science in Baseball 


E science, and that's re- _. to Kitchen Theater. 
aah flected i in its online exhibits. coc Bttp://www.csc. 
uitam 7 s ¢lpgh.org/ 

The Why Files 

The folks at the National 


Institute for Science Edu- 
cation at the University 
of Wisconsin-Madison re- 
veal the how-come, from 
comets to epidemics. 
http://whyfiles.news.wisc.edu 


Learning About Science 


des 
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ike most everyone else these days, many 
E in the Web community—even many who 
are glued to their computers—are concerned 
about the environment. Whether you're 
mildly curious or deeply involved, there are 


sites here for you. 


Earth Viewer ' . | 
A real-time globe . ~ n 
watcher, this site lets ~ $ 
you see the progress of ` 
day and night across 3 
the planet at any given А 
moment, or lets you . 
view Earth from the 
sun or moon. | 


http://www.fourmilab.ch/ se 


earthview/vplanet.html _- 


Wired for 
Conservation 


Efforts to protect and 
promote endangered 
species and ecosystems 
are discussed here. 
http://www.tnc.org 


Science Learning 
Network 


A great site for educa- 
tors and students alike, 
its “Inquiry resource” 
projects can help bring 
science to life, from 
creating wind-powered 
machines to dissecting 
а cow's eye. 
http://www.sln.org/ 


— а= Bi e 


Earth and Environment 


age 


Web Browsing Made Easy 


A VAST BODY OF SCI-TECH information is available on the World 
Wide Web, and the data is changing by the hour. Which leads 
to an obvious question: How do you keep up? A new crop of 
software Web-seekers are providing some answers. 

Virtually any Web browser, such as Netscape's Navigator or 
Microsoft's Internet Explorer, can help you maintain a list of 


favorite Web sites for easy access. But typically, you're on your 
own at unearthing new information on these sites, or search- 


Berkeley Earth 
Science & Map 
Libraries 


Calling all explorers! 

À must-see site for map 
lovers, with topographic 
maps, aerial photos, nauti- 
cal charts, transportation 
maps, and more. http:// 
library.berkeley.edu/EART/ 


ing for additional sites on the same or a related topic. But 
programs with names like NetBuddy, Surfbot, and WebCompass 
can beef up your browsing capabilities dramatically. Most such 
programs cost less than $50, and some are free. 

Essentially, these Web-masters fall into two categories: 
monitors and searchers—though there is often some overlap. 
Monitoring programs such as NetBuddy (Internet Solutions), 
Smart Bookmarks (First Floor Software), and Surfbot (Sur- 
flogic) replace or augment a browser's favorite-site feature by 
not only keeping a list of Web pages you want quick access to, 
but also by periodically detecting and alerting you to changes 
in those pages. You can tell NetBuddy to check certain pages 
at regular intervals, for example. The program can also show 
the text of the page with the changes highlighted. 

Searching programs are designed to make the process of 


hunting for Web sites more efficient by letting you do some 


Environmental 
News Network 


À wide variety of ecologi- 
cally oriented news, 
events, and features are 


searches off-line and/or search the Web using several online 
search engines (such as Lycos, Yahoo, and WebCrawler) at once. 
Internet Mania (Corel) and CyberSearch (Frontier Technologies) 
each come on a CD-ROM disc and include a "snapshot" data- 
base of the first half-million records in the Lycos Web site 
database for off-line searching. CyberSearch's database is up- 


em ob an dated monthly for a $9.95 fee. WebCompass (Quarterdeck) 
| and Web.Max (Berkeley Systems) can leverage a half dozen or 
more online search engines simultaneously—rather than forc- 
| ing you to query them separately—and coordinate the results. 
The Amazing | WebCompass lets you easily construct your own index of Web 
Envir onmental | sites апа can automatically generate summaries of the pages 
Organization Web it retrieves from the Internet. 
Directory Eventually, some of these features will no doubt be incor- 
Need a worthy “green” porated into popular Web-browsing software. But for now, 


cause? Go here. 
http://www.webdirectory.com | 


National Geographic Online 


Nearly as engaging as its print and TV counterparts. Browse 
through the Map Machine or take off on an expedition at 


this visually stunning site. http://www.nationalgeographic.com 


Invention Dimension . 


Àn online clearinghouse for inventors, inventions, and 
anyone who is intrigued by them. This site is especially 
useful for K-12 students and their teachers or parents. 
http://web.mit.edu/invent/ 


these Web helpers can give your search for sci-tech informa- 
tion a much-needed kick in the cyberpants.— C. O. 


Whole Frog Project 
Want the hands-on dissec- 
tion experience without, 
well, the hands-on? You can 
get it here, thanks to some 
nifty 3-D imaging and op- 
tions (like "undissection") 
you don't get in the lab. 
http://george.lbl.gov/ 
ITG.hm.pg.docs/ 
Whole.Frog/Whole.Frog.html 
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Hands-On Science Centers Worldwide 

A master list of public science museums and science cen- 
ters worldwide, with a focus on places with interactive ex- 
hibits. http://www.cs.cmu.edu/^ mwm/sci.html 


Finding the Best Links 


y! 


here do you find all this stuff? You find 
a good index or link page first, then click 


your way from one site to another. A site 
with great links is gold in the Web world. 


Point 
Communications 


Point provides notewor- 


Yahoo - Science 
Yahoo is one of the most pop- 
ular and comprehensive Web 


Science Site 

Road Map 

Courtesy of the Society 
for Amateur Scientists. 
http://www.cfn.cs.dal.ca/ 
Science/SAS/sas-sub1.html 


High-Technology 
Gateway 

More than 3,000 
hotlinks to high-tech 
companies, groups, 
publications. 
http://www.prtm.com 


Intelligent Agents: 


Astronomy and Space 
onthe Internet 


Perhaps the most exten- 
sive Web list of celestial 
points of interest. 
http://fly.hiwaay.net/ 

~ cwbol/astro.html 


Still Dumb After All These Years 


THE NOTION OF PERSONAL computers as secretaries or but- 
lers is nearly as old as the PC itself. But with the explosion 
of online services and information in the nineties, the 
idea began to take on a new sense of urgency —and a new 
name: "intelligent agents." Several companies, notably AT&T 
and General Magic, began proudly promoting the agent 
concept as the key to their online plans. 

Several years later, intelligent agents are as scarce in 
cyberspace as unscrupulous agents are plentiful in Holly- 
wood. While certain Web-browsing aides such as Surfbot and 
WebCompass [see "Web Browsing Made Easy"] use the 
term "agent" to describe their searching and updating fea- 
tures, true intelligent agents have largely yet to material- 
ize. That's primarily because their mission is so ambitious. 
By most definitions, intelligent agents are sophisticated 
software programs that go online to secure products, ser- 
vices, or information for you, and—this is the hard part— 
change their tactics or goals based on what they encounter 
in their online quest. 

The Web's growing info-glut is fueling a great deal of 
research about intelligent agents, and even a few attempts 
at creating relatively simple working agents. An innova- 
tive Web site called Firefly (http://www.ffly.com/) created 
by Agents Inc., a startup company spun off from MIT's 
Media Lab, prompts you for biographical information and 
musical preferences, then recommends CDs based on your 
responses, for example. More of the same is on the way, 
as are more complex agents. The next generation of search 
engines like Yahoo and Lycos are expected to have agents 
or agentlike options. And many Internet developers are 
using the Java programming language to create “applets,” 
or small programs transmitted or accessed over the Web, 
as a Way of spreading agent technology. 

Online agents may never be as clever as a skilled human 
researcher, or as accommodating as a real-life butler. But 
they can help you get a handle on the Web, and that may be 
worth putting up with the hype surrounding them — С.О. 


indexes, especially for science 
and technology sites. http:// 
www, yahoo.com/text/Science/ 


thy science sites and criti- 
cal reviews. http://www. 
pointcom.com/categories/ 
science/ 


ot everything is easily categorized— 
a lesson that's reinforced with every 
venture onto the wild and woolly Web. 


science Smorgashord 


Russia on the Net 


Russian science and tech- 
nology centers on the In- 
ternet. http://www.ru/sci/ 


Human Genome 
Project 
Check in on an ambitious 
15-year effort to find all of 
the genes in the human 
body and to detail their bio- 
chemical makeup. http:// 
www.ornl.gov/TechResources/ 
Human, Genome/home.html 


Area 51 Research Center 


The infamous Groom Lake military base north of Las 
Vegas is a mecca for military technology buffs and UFO 
watchers alike. http://www.ufomind.com 


4+ 
b. MÀ н | Ask-a-Geologist : Lr (€: hy do some sta rs 
atnematics Get the dirt from our a ho ios 
в Technology Experts scientists at the Includes Dr. Oden- shine brig hter than 
» Need to find an'expertin ^^ United States Geolog- wald’s Ask the As- others? Why do things in 
a sci-tech field? Start here. ical Survey. tronomer. http:// : | . E 
T http://njnie.dl.stevens-tech. http://walrus.wr.usgs. www2.ari.net/home/ MENON tend to stay ш шә 
E edu/curriculum/science.html — gov/docs/ask-a-ge.html odenwald/cafe.html tion? The Web knows the 
i answers—or at least some 
; of its leading lights do. 
| 
: BalferFree ^ ^ ~ a. 
i Computer Help Page — 
Yes, these “internauts” are volun- ^ i Е E 
teering to help solve your Windows - 
У. or Macintosh woes free of сһагде. = 


wt 


к Participating in Science 


ч ired of sitting on the online sidelines? 
A growing number of science sites let 
you get directly involved in science and 


technology, either on the Web or off. 


ا 

EL The Globe Project Science Hobbyist 

i Want to be part of an inter- Cool science, amateur 

d national science project? science, weird science, in- 
- `  . Students, teachers, and ventions, experiments, 

" schools are working with demos, exhibits—this site 
" professional scientists to has a little of everything 
r3 compile environmental for the science buff or the 
3 measurements and other casual visitor. 

Й observations. | http://www.eskimo.com/ 

r http://www.globe.gov/ ~ billb/amasci.html 
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Just send an e-mail and they'll get 6 н b 
back to you within 24 hours. aE: ni 
http:/users.aoL.com/balfer/ d d © 


Ask Dr. Neutrinoa 
Physics Question 


Here, you can not only ask any 
physics question you can think of, 
on subjects from lacrosse to lasers, 
you can also answer a question if 
you're so inclined. http:// 
nike.phy.bris.ac.uk/dr/ask.html 


Building a Solar House 


Maine homeowner William Lord shows you how. He should 
know: He's got a roof that's actually made out of photo- 
voltaic panels instead of shingles. 
http://solstice.crest.org/ren ewables/wlord/solarhouse.html 


The Robotics 
Institute 


You control Xavier, the 
robot, remotely. 
http://www.ri.cmu.edu/ 
ri-home/robots.html 


U.S. Patent and 
Trademark Office 


Got an idea? Think it’s 
original? The USPTO page 
lets you search its patent 
bibliographic database and 
order copies of patents 
and trademarks, among 
other services. 
http://www.uspto.gov/ 


Lawrence Livermore 
National Laboratory 
Explore energy-related 
programs, publications, 
and research. 
http://www.llnl.gov/ 


NASA Homepage 
There are few sites on the 
Web with more data than 
this one. Get the latest 
NASA news, hotlink to its 
major centers, peruse its 
picture and movie gallery, 
check out shuttle sched- 
ules, and explore its educa- 
tional exhibits. http:// 
www.nasa.gov/index.html 


cience and technology, like every field, 
has its associations, governing bodies, 
clubs, and weighty groups. Most of these 
have outposts on the Web, where you can 
get tons of free information. 


National Institute of Standards and Technology 


Not light reading, but lots of info on NIST labs and grants. 
Serious stuff. http://www.nist.gov/ 


Where the Crowds Are 


Are Scientists Leaving the Net? 


THE SCIENTISTS who helped create the Internet may be leaving 
it for less crowded cyberspaces. Having been on the Internet 
longer than the rest of us, scientists use it differently. 
Premier researchers use the Net to test projects like real-time, 
3-D models of colliding galaxies or rampaging tornadoes. For 
tasks like that, the Internet is no longer fast enough or re- 
liable enough. And some scientists are frustrated. For them, the 
information superhighway is full of bumper-to-bumper traffic. 

Visionary engineers at the National Science Foundation, 
fortunately, have long foreseen such congestion. As an alter- 
native, they created the very high-speed Backbone Network 
Service (VBNS). It links a handful of government and univer- 
sity labs at speeds of 155,000,000 bits per second, or 10,000 
times faster than a standard modem. By the year 2000, a 
new generation of equipment and another round of research 
could give scientists data pipes 12 times faster than that. 
Among other tricks, these new high-bandwidth networks will 
allow scientists to manipulate huge computer files so unwieldy 
they are now shipped by four-wheeled means. "Never under- 
estimate the bandwidth of a pickup truck full of data," jokes 
Daniel Sandin of the University of Illinois. 

Sandin and his team in Chicago will use the VBNS to im- 
merse goggled humans at different locations into the same 
type of jaw-dropping virtual reality simulation generated by 
a supercomputer. "You could not do that on the Internet," 
says Thomas DeFanti, Sandin's colleague. "The Internet is so 
congested that for any kind of high-bandwidth use, it is es- 
sentially rendered useless." 

"Simply adding lanes is not going to work," adds Beth 
Gaston of the National Science Foundation. "Our role is to spur 
the technology forward." — Mark Uehling 


Woods Hole Oceano- 


European 

Science Foundation graphic Institution 

A Eurocentric look at This is a fittingly diverse 

advances in science. site for the largest inde- 

http://www.esf.org/ pendent marine science 
research facility in the 
United States—and a holy 

National Academy place to ocean lovers 

of Sciences worldwide. Lots of links 

The projects and activities to other ocean-related 

of the NAS and National pages are here, too. 

Research Council. http://www.whoi.edu/ 

http://www.nas.edu/ index.html 


National Science Foundation 


In many ways, this is home base for scientists, science 
lovers, and proponents of electronically shared science. 
(The NSF runs the Internet after all, as much as anyone 
does.) Check out what's happening, what's being funded, 
and what's being published. http://www.nsf.gov/ <> 
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Internet 


Computers and the Internet are giving rise to virtual universities, 


and the effects of technology are being felt even in grade schools. 


Teachers now have to re-think their approach to the subject and may need retraining themselves. 


Here’s how computer science is changing the way you and your children learn. BY STEPHEN A. BOOTH 


Classrooms = 
of the 
Future: 
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Without 
Wires 
WHEN STUDENTS go to class at Cali- 
fornia's Stanford University, they 
can power up their laptop comput- 
ers by plugging them into floor £ 
sockets as numerous as the bean 
bags that pass for furniture. But 
because retrofitting telephone ca- 
bles into classrooms is no easy or 
inexpensive feat, especially in 
older buildings, such ease of ac- 
cess is only a dream for most 
schools. Accordingly, educators 
are petitioning Congress and the 
Federal Communications Com- 
mission for wireless alternatives. 


One plan 
addresses the in- 
frastructure of schools 
and would use low-power 
| radio signals to distribute on- 

line text and video information 
within buildings or across an en- 
tire campus. À good example of 
this initiative is a program called 

ClassLink, funded by the Cel- 

lular Telecommunications 

Industry Association 
Foundation. At the J.B. 
Fisher Model School in 

Richmond, Virginia, the 

school's 480 students now 


By the Numbers: Who's Online 
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Schools In Decay 


ACCORDING TO A survey of 7,478 
schools by the U.S. General 
Accounting Office: 

e 34% have at least one building 
in need of repair. 

e 57% need major repair work for 
plumbing, roofing, or other essen- 
tial areas. 

e In schools where the minority 
population is less than 5.5 per- 
cent, 28.7% have at least one 
building deemed inadequate. 

e In schools where the minority 
population is more than 50.5%, 
42% have a building deemed 
inadequate. 


have Internet access via 15 wireless 
Ethernet bridges donated by Wi-LAN 
of Calgary, Alberta. These wireless 
links provide the students with Inter- 
net access at speeds of up to 1.5 mil- 
lion bits per second, roughly 
equivalent to expensive fiber-optic 
lines but without the high cost. 


There are 110,000 elementary and high schools in the United States. According to the U.S. Department of Education, 
50 percent of the nation’s K-12 schools now connect to the Internet-—up from 35 percent in 1994. For high schools 


alone, the figure is 65 percent. These hookup rates compare to 6 percent among general computer users. 
Of some 2.5 million classrooms, 9 percent are directly wired. According to Web 66, an online registry, 
1,300 schools in the United States have their own Web pages, as part of a total of 2,000 worldwide. 
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Wired for Learning 


• The Family Education Network, accessible through 4 
the Yahoo searcher on the Net, offers links to some 60 in- 
‘stitutions with distance-learning programs. (http:;// 

www.yahoo.com/Education/Alternative/Distance Learning) " 


e The Distance Learning Resource Network provides 
information on the subject for educators, policy makers, 
and parents. It also distributes videos to show schools how 
to implement distance-learning programs (800-662-4160 or 
http://www.fwl.org/edtech/dim. html). 


e The U.S. Distance Learning Association provides 
research, statistics, and other services on the subject. 

Individual memberships cost $100; for organizations, $500- 4 
$900 (http://www.usdla.org). 


Pit 
ing states. The move e EduPort is an ongoing pilot project of IBM and the Uni- 
is in response to versity of Nebraska that uses Lincoln High School in the city 


Gel a | egree the rising costs of of that name as a test bed. (http://www.research.ibm.com/ 


educating college xw-eduport or http://Tanrww.unl.edu/eduport/eduport.htm). 


from internet i. students on-site. 


Learning from a 
THE CONCEPT OF a virtual univer- distance is already 


* Though International University College is based 
in Englewood, Colorado, its B.A. and M.A. candidates in 
Business Communications earn their credits entirely via the A 


sity will take root next year with available on the Sku ; 
| à; | j Internet. Their professors might be located physically at 
the opening of the Western Gover- Internet in a variety | i db | mae. 
| teaching institutions anywhere in the United States, but 
nors University on the Internet. An- of forms, but not on 
E era ا‎ interactive advisers are just a phone call or e-mail away. 
nounced last spring by the governors so grand a scale as in 
of 10 western states (not including the Western Gover- ! ! 
California), the school will be an ac- nors University project. Studies indicate е 
credited regional institution that will that among adults, distance-learning is as R As with Byte ; 
exist solely іп cyberspace. Students effective as traditional classroom instruc- | 
will get learning materials from elec- tion. The jury’s still out on the kinder- LATELY, GAINFUL employ- 
tronic databases, file term papers via garten through high-school set, however. ment can be had by any 
e-mail, and meet in online sessions ! student willing to carry a 


that use video and voice links. The 
entire project may have a price tag as 
high as $10 million, which would 

be divided among the 10 participat- 


beeper and—No, it's not 
what you think. Any col- 
lege student with a pen- 
chant for PCs and broken 
sleep might land a paid 
gig—plus gratis room and 
board—as the cyber-age 
equivalent of yesteryear's 
resident assistant (RA). 
Their official title is resi- 
dent consultant, or res-con, 
and their job is to help un- 


VR inthe Classroom 


IN CASPER, Wyoming, students have 
an edge. Their school system is one of 

` the first in the world to offer classes 
in virtual reality. Using VR technol- 


JONY ^ vani 


Students in Wyoming create thelr own VR worlds 


ogy, these students experience the | dergrads learn the ropes 
subjects they study. “With virtual real- ^ class at Kelly Walsh High School. Today | with computers and online 
ity they can fly around the solar sys- 90 teenagers take the classes at two E campus networks. Though 
tem, enter a human cell, explore the local high schools, and many more are | most kids come to school 
inside of a computer, float down the on the waiting list. Each student works these days with a PC in 
Nile, or recreate an early American at an IBM-compatible personal com- tow, they often need a 
fort," says teacher Marjorie Bisiar, who puter interfaced with Sega VR glasses, computer mentor as much 
spearheads the project. a Mattel PowerGlove, and a Gravis joy- as teachers do. Especially 
It all started in 1993 with one VR stick.—Laura J. Rongé when a term paper evapo- 


rates into virtual limbo... 


— 


Web Sites for 
Teachers 


HERE ARE SOME online databases 


that even Miss Crabtree would love: 


* Quest Project 
(http://naic.nasa.gov/naic/ 


guide/templates/quest. html) 


This is NASA speaking to K-12 teach- 
ers: an omnibus site for grant info, 
teaching with the Net, and other 


teaching resources. 


e AIMS (http://204.161.33.100/) 


анир ане a Re © EP ETE RUNG MES DEL ag SPS ae: pri P Y 


Teacher's Helpers 


HOW DO EDUCATORS create a curri- 
culum that exploits the potential of 
multimedia communications? And 
how do the school teachers acquire 
the skills to use equipment that 
often is less intimidating and more fa- 
miliar to the students? 

There's work in progress on both 
issues. For example, the Milken Fam- 
ily Foundation (310-998-2800; http:// 
www.mff.org) sponsors a variety of 
programs to foster technology in 
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tors PC-savvy is 21st Century Teach- 
ers (http://www.educ.org/2l stcentury), 
created by a consortium of education 
groups. In bureaucrat-speak, it's a 
seed program. This summer, the orga- 
nization sought to enlist 100,000 com- 
puter-literate teachers to each act as 
cyber-tutors for as many as five of 
their colleagues locally. The hope is 
to bring 20 percent of the nation's 
teachers up to speed during the forth- 
coming school year. 
M 


\ 


The acronym stands for Activities In- 
tegrating Math and Science—a font 
of learning-by-doing ideas. 


teaching applications. Also focusing 


on teachers is the Science Learning 


How to Get Your 
School High-tech 
IT’S THE SAME story almost every- 


where: School districts face reduc- 


tions in state financial aid, and 
local taxes can’t bridge the gap 
because property owners are al- 
ready stretched. 

Increasingly, enterprising par- 
ents and teachers are working 
outside the system to get supple- 
mental funding for upgrade pro- 
jects. Usually this means tapping 
the private sector—businesses 
big and small, neighborhood and 
national—for aid. 

More often than not, well- 
meaning donors discover that 
schoolboard rules and red-tape 
make such direct-assistance diffi- 
cult. Consequently, concerned in- 
dividuals are establishing 
not-for-profit education founda- 
tions at the community level. 

Help for Self-Help: 

e The U.S. Department of Educa- 
tion offers a free guide "An Invi- 
tation to Your Community: 
Building Community Partnerships 
for Learning" (800-872-5327 

or http://www.ed.gov). 


Network (http:/ /www.sln. org), a joint 
project of Unisys Corp., the National 
Science Foundation, and several sci- 
ence museums. SLN and its Web site 
provides training and resources to 
K-through-8 science, mathematics, 
and technology teachers. 

Yet another effort to make educa- 


BEST 
North Dakota 15.1 
South Dakota 15.4 
Georgia 16.0 
Colorado 16.3 
Wyoming 16.5 
Kansas 16.6 
Alaska 16.9 
Nebraska 18.6 
Washington DC 19.1 
Washington 19.2 


Wanted: Big Bird 


SATELLITE transmission 15 yet an- 
other route for the education info- 


highway. Congress is considering a bill 


(S-1278) to fund the construction and 
launch of a communications satellite 
dedicated to disseminating educa- 
tional programming to schools. Ac- 


Who’s Wired And Who’s Not 
YOU THINK THE NATION’S HIGHWAYS are in rough shape? A recent study by USA 
Today reports that only a fraction of the PCs found in school classrooms are ca- 
pable of multimedia performance (that is, they have CD-ROM capability) and 


are connected to the Internet. Following is a ranking of the 10 best and worst 
states, according to the ratio of students per multimedia PC. 
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WORST 
Louisiana 88.8 
West Virginia 81.6 
Hawaii 74.4 
Missisippi 62.7 
Ohio 61.8 
Delaware 53.9 
Massachusetts 52.7 
California 52.0 
Rhode Island 49.2 
Arkansas 46.9 


cording to the National Education 
‘Telecommunications Organization, 


the cost and difficulty of obtaining 
transponder time on existing com- 
mercial satellites now jeopardizes dis- 
tance-learning programs, especially 
among rural schools. Launching its 
own “bird” into orbit should help alle- 
viate the problem, they believe. 
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Exploring Loess 
Hills—Remotely 


LOESS HILLS are mounds of silt that 
have accumulated over hundreds of 
years in western lowa. A similar site 
exists in China, but otherwise the 
Loess Hills are unique. Students in 
Johnston, Mt. Ayer, Corydon, and 
Forest City, Iowa, can explore this 
special environment by accessing 3.5 
hours of multimedia material housed 
on a video server maintained by the 
state-owned Iowa 
Communications 
Network. The 
network, which 
uses fiber-optic 
cable, is delivered 
to the schools via 
a two-way set-top 
box. Students navigate through the 
material as they wish, using a remote 
control. The software, developed by 
Interactive Resources of Des Moines, 
Iowa, lets students resume where 
they left off and keeps track of indi- 
vidual test scores.—Frank Vizard 


Learning at Home 


SHRINKING SCHOOL budgets are 
putting an added burden on par- 
ents to supplement classroom 
learning at home. Others are edu- 
cating children on their own. 

The Bring Learning Home Al- 
liance offers advice and services. 
The Alliance's primary outreach 
vehicle is the Family Computer 
Workshop, a hands-on session to 
show parents and kids the poten- 
tial of a PC at home. For more in- 
formation, call 800-365-7080, 
ext. 200. Also try: 


e Family Planet (http://family. 
starwave.com): Web site with parental 
advice for children's needs. 


* Computer Learning Foundation 
(415-327-3347). Software quides. 
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Essential Gear for 
the Classroom 


NOT EVERY CLASS will be blessed with 
banks of Apple Macintosh LC's or IBM 
EduQuest computers. Today's version 
of the oldtime one-room schoolhouse 
is the one-PC schoolroom (sometimes 
a teacher's personal machine!). Sure, 
the kids could huddle around a 12- 
inch monitor, but displaying the les- 
son on a bigger TV (possibly from the 
schools audio/video center) would 
be more comfortable. 
Converting PC visuals to a con- 

. ventional TV screen requires a VGA- 
to-NTSC converter. These cost about 
$200 and are available from such 


Top-10 CD-ROMS 


WHY SHOULD KIDS have all the 
fun? Parents and grandparents can 
enjoy these educational CD-ROMs 
too. Here’s our picks. 


О How Would You Survive? 
(Grolier; 800-285-4534) 


© Eyewitness Encyclopedia of 
Science 2.0 (DK Multimedia; 800- 
DKMM-575; Attp://www.dk.com) 


© A.D.A.M.—The Inside Story 
(Animated Dissection of Anatomy for 
Medicine; 800-408-ADAM) 


© The Oregon Trail II (MECC; 800-685- 
6322; http://www.mecc.com) 


HOW WOULD YOU SURVIVE AS AN >. 
AN CTE NT UM 


А М i N T 
EGYPTIAN _ 


companies as Advanced Digital Sys- 
tems (310-926-1928), Digital Vision 
(617-329-5400), and Umax (800- 
286-6186), among others. 

Another option would be to buy a 
Gateway 2000 Destination. The Pen- 
tium-based PC includes an A/V sys- 
tem and a 31-inch monitor (800-846- 
2000 or http://www.gw2k.com/desti- 
nation). But the $3,500 to $4,700 
cost might shock some schoolboards. 

Many popular software programs 
come in school editions with teach- 
ers guides. Sometimes the content 
on the CD is different than the over- 
the-counter version (instructors can 
control difficulty levels, for exam- 
ple), and they're almost always more 
costly because of the supplementary 
materials. These often can be ordered 
separately if the teacher already has 
a consumer version. A good source 
for educational software is Learning 
Services (800-877-9378). 


Q Teach Your Kids World History 
(Bureau of Electronic Publishing; 
201-239-1180) 


Q The Way Things Work (With Inter- 
net Connection) (DK Multimedia; 
800-DKMM-575; http://www.dk.com) 


О А History of Medicine 
(FlagTower; 800-608-FLAG) 


© Seasons (Nat'l Geographic Society; 
800-368-2728; http://www. 
nationalgeographic.com) 

O Eyewitness Encyclopedia of Space 


and the Universe DK Multimedia; 
800-DKMM-575; http://www.dk.com) 


Ө Scholastic's The Magic School Bus 


Explores the Human Body 
(Microsoft; 800-426-9400) <> 
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, if you're settling for a no-name engine 
| be sure you buy name-brand shoes 
v | yo y | | жи 


There are brand names you know and trust for just about all of 
^ lifes necessities. But until now, no nationally known brand name for 
remanufactured engines. 

But now, ACDelco has put its brand on reman. You get a known and 
trusted name. A full line covering most makes and models. And a limited 
24-month, 24,000-mile full parts and labor warranty, honored nationwide. 

Now when you get back on the road with a reman engine, you can have 
confidence you'll be driving all the way. For more info, contact 


http://www.acdelco.com or Atüleico 


1-800-ACDelco. - | А 
It's like buying time. 


The bleak era of PCs in rectangular boxes may finally be over. 


C 


FINALLY, A HOME COMPUTER you won't want to hide 
away in the spare bedroom. That's one reaction to Compaq's 


| 


By Chris O'Malley 


IC / 


Movable Feast 


striking new Presario 3000 system, with its flat-panel color 


display suspended against a speaker- 
grille backdrop. Another reaction: Is 
this really a personal computer? 

Yes, it's a PC, and a deceptively 
high-powered one at that. The first 
model in a new line, the Presario 3020 
has a 166MHz Pentium processor 
inside, accompanied by 16 megabytes 
of memory, a 2-gigabyte hard disk, a 
33.6 modem, a four-disc CD-ROM 
changer, and JBL stereo speakers with 
Spatializer surround-sound. There 
are even four expansion slots tucked 
horizontally in the rear. 

But the sleek design is what really 
moves you—and moves with you. 
The Presario's slender shape, coupled 
with a built-in handle and holders 
for both the keyboard and cordless 
RF mouse, lets you quickly transport 
the PC from the family room to the 
kitchen. (You'll need an AC outlet, 
though; there's no battery operation.) 
And the 12-inch LCD screen is lus- 
trous enough to work or play in any 


А 
The tilting TFT (thin film transistor) 
screen folds flat when you want 
to move the computer, and there's | 
space above the mouse holder where e 
you can stow the keyboard. 
room, because of unusually bright х 
dual-lamp backlighting. Video clips * 


look remarkably smooth, thanks to 
MPEG software support and 2MB 
of high-speed videoboard memory. 
Computer cachet does not come 
cheap. The Presario 3020, which 
comes preloaded with Win- 
dows 95 and a host of 
other software programs, 
is expected to sell for about 
$3,500, a hefty premium. 
Compaq is not alone in at- 
tempting to redesign the home PC. 
Due in September, a new stealth- 
black model in IBM’s Aptiva line will 
feature a monitor perched above 
floppy and CD-ROM drives that pop 
up from its base. Apple’s latest Per- 
forma 6400 and Sony’s debut PCs 
each integrate complete speaker sys- 
tems, including subwoofers, into 
their hardware. Г 
Heck, with these PCs, you may 
need to upgrade your furniture. <> 


uencies instead 


Using radio freq 
se lets you roa 


cordless mou 


of infrared beams, 
m freely. 


Looki ng Sharp 


The 42.1-inch (diagonal) color 
LCD screen is twice as bright 
asa typical laptop screen, 


and up to 60 percent 
prighter than desktop moni- 


tors. It also has a wide view- 
ing angle and consumes only 
one-tenth the power of a CRT. 
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mounted cD- 


The vertically 
you load 


ROM drive lets 
up to four discs at once with- 


out caddies oF trays. The 
CD Select button at the base 
of the unit lets you cycle 
through them, and they play 


at 8X speed. 


onm 
67 


The newest cordless tools deliver more power However, power-hungry — .. ? | 


than ever before. But with power comes a price. ^ Improvements in nickel-^:dmium. 


facturer maria “extreme -— However you say it, - 
powered tools are getting bigger and beefier. Inde е; 
of the newest cordless tools make their corded. sC T 
parts seem tethered to the ран, а$ s well as to the 


Баары ойе defile. And for industrial work, y you can even b = x 
less tool that drills into concrete with a whopping 24 volts. 4 
is general, tools with er "ur aig volts and [ирта Й 
- 
< 
E 
horizon. It's up to you to décide what's handy, and what’ $ ei s di | 
Introduced more than a decade ago, cordless tools are aedi dd be $ 
venient, ^. em alternative to conventional power Laer But he te 
. 
a 
| 
They enable you to tackle tasks that would have been unheard: afal a. + 
The DeWalt 18-volt drill/driver, for example, can repeatedly send iT/ d 
auger bit through a two-by-four stud. Cordless circular saws, which | rst s, 
with blades so small they couldn't cut through two-by-fours, are по) у avail 4 


>-3/8-inch blades—and can slice through those same studs more t 
fore the battery needs recharging. - : 
Not only are battery-powered tools getting bigger, they’re "m ECC 


E 
versatile. The tools most likely to succeed in cordless versions are | 
for short intervals, and those that are normally carried around a worksite. For e ; 
you may see a variety of new cutting tools—such as reciprocating są 4 


ing years (a few are already on the тпай ket), 


won't be going cordless anytime soon: 


are the main reason why cordless: е 

Ву Judith Anne Gunther becoming more powerful. Nickel-cadmi 
battery cells are rated іп two ways: the атс 

of power they pump out, measured in volts; and the length of time for which: th 

do so, known as the capacity and measured in ampere-hours. “If you want to `- 

equate it to an automobile,” explains Doug Bock of Panasonic’s power tool divi: E 
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Adjustable clutch 


5 planetary gears 
— Жее 
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| 18-volt motor 
| 
Keyless chuck B 


| ——turbine fan 


Battery pack 


The battery packs of cordless power tools contain a cluster of nickel-cad- 
mium cells; each cell produces 1.2 volts. To maximize the amount of energy 
produced, battery manufacturers pack more material into each cell by wrap- 
ping up the electrodes like a jellyroll. Because the cadmium electrodes give 
up their electrons more readily than the nickel electrodes, electrons flow 
from the cadmium to the nickel, producing a current. 


Positive cap 


Interchangeable 
battery pack 


15 nickel-cadmium cells 


- Separator 


Р i А ie 1 
n! ERAS 


= Cadmium (negative) electrode 
Steel casing 
69 


sion, “voltage is kind of like horse-power, and capacity is 
equivalent to the size of the gas tank." 

The amount of power a tool can deliver depends, then, 
on the voltage and capacity of its batteries, as well as the 
efficiency of its motor at converting electricity into work. 
A single nickel-cadmium (Ni-Cd) cell produces 1.2 volts; 
to jack up the voltage, multiple cells are stuffed into a 
tool's battery pack. Each extra cell adds about three ounces 
and several dollars to the product. 

What does higher voltage achieve, in terms of perfor- 
mance? A 14.4-volt drill can deliver nearly twice the torque 
of a 9.6-volt drill. In our own informal tests, a 14.4-volt 
drill/driver sent a one-inch spade bit through an untreated 
pine two-by-four nearly eight times; a 9.6-volt drill drove 
the bit through the wood four and one-half times, and a 
7.2-volt drill barely nicked the surface before bogging down. 

But bigger isn't always better. Hefting a high-voltage 
tool can tire arm muscles quickly. A typical 9.6-volt drill 
tips the scales at somewhere between 3-1/2 and 4 pounds, 
while DeWalt's new 18-volt drill weighs 5-1/2 pounds. 

In some drills, the handle is placed near the center to 
balance the weight. A 4-pound drill with this “T-handle” 


design feels more like three pounds. The drawback is that — 


the T-handle doesn't position your hand directly behind the 
chuck and bit the way a conventional pistol-grip style does, 
making it more difficult to apply pressure with the tool. 
Higher voltages also mean significantly more heat— 
not only from the chemical reactions within the extra bat- 


Putting the Tools to the Test 


NOT ALL CORDLESS drills are created equal. Some are de- 
signed to deliver maximum torque, while others are de- 
signed to provide adequate power for light tasks over a 
long period of time. We tested six 12-volt, 3/8-inch 
cordless drill/drivers; before each test, the battery was 
fully charged, then allowed to cool. In the first trial, we 
ran the tool at full speed under no load until the battery 
drained. In the second trial, we used a 3/16-inch bit to 
drill as many holes as possible through untreated white 

pine two-by-fours. Torque, speed, and 
weight specifications were supplied 
by the manufacturers. 


ESTIMATED. 


e RETAIL PRICE TORQUE 
ll Dewalt DWo72 $ 362! 200 in.-lbs. 
| Makita 6211DWHE $ 368 182 in.-lbs. 
tı Panasonic EY6100EQKW $ 229 174 in.-lbs. 
M Porter-Cable 98535 $ 180 247 in.-lbs. 
Ryobi CTH1202K $ 139 188 in.-lbs. 
Skil 2475:02 $ 79" 90 in.-lbs. 


(1 Company list price; retail price should be less 


tery cells, but also from the added work the motor can do. 
Among other things, high temperatures can interfere with 
the cells’ ability to discharge, or to accept a new charge. For 
that reason, manufacturers sometimes add an air space be- 
tween the cells and the shell of the battery pack. Another 
strategy for keeping cells cool is to find new ways to arrange 
them within the tool’s battery pack or hollow handle. 

In addition to the heat factor, higher-voltage tools need 
to be rugged enough to withstand the stress of the added 
power. Moving even from a 12-volt pack to a 14.4-volt one 
would warrant "going to a better gear train, because you're 
going to get more torque out of the tool," explains David 
Noggle of Skil-Bosch. Some manufacturers replace gears 
made of composite materials with steel ones, believing 
steel is more likely to weather the toughest workloads. 

All of that torque won't be of much help, however, if 
your battery pack conks out after a few minutes' work. To 
boost run times, look for batteries with increased capacity. 
Ten years ago, a typical nickel-cadmium battery cell pro- 
duced 1.2 ampere-hours. Today's conventional cells pro- 
duce about 1.4 amp-hours, while most so-called "high-capa- 
city" cells are rated at 1.7 amp-hours. And later this year, 
several manufacturers—including Makita, Panasonic, and 
Skil-Bosch— plan to introduce tools that use cells with 1.9 
or more amp-hours. The difference can be significant. 
“When you go from a 1.2- to a 1.7-amp battery, now you have 
a 50 percent bigger ‘gas tank," Panasonic's Bock explains. 

To supplement a battery cell's capacity, more battery 
ingredients—in this case, nickel and cadmium—are 
crammed inside. To make room for the extra material, 
battery manufacturers must reduce the size of another 
component within the shell. One strategy is to make the 
cell's separators (the flexible plastic layers between elec- 
trodes) thinner. That, however, can leave the cell more 
prone to reduced performance or to damage—even melt- 
down—if the battery's internal temperature spikes too 
high during use or recharging. "When we tested 2-amp- 
hour cells in our lab, they performed about the same as 
the 1.7s," reports DeWalt's Chris Metz, "because as soon 
as you heat those cells up, run time goes way down." If 
the cells are damaged, the number of times they can be 
recharged may also drop off dramatically. 

These drawbacks have encouraged tool designers to look 


“МАХ. SPEED RUNTIME = = #HOLES 


(NO LOAD) (NO LOAD) DRILLED PERR 

1,400 rpm 26min. 324 4.2 lbs. 

1,150 rpm 22 min. 292 3.7 lbs. 

1,300 rpm 27 min. 334 3.8 165. 
1,000 rpm 57 min. 387 4,5 lbs. 

1,000 rpm 59 min. 173 3.6 lbs. 

700 rpm 36 min. 332 3.5 lbs. 


* Unless otherwise noted, product comes as a kit, with two batteries, charger, and case ** Comes with one battery, charger, and case 


at other battery types that are widely used in electronic 
products. But no one is likely to make the switch soon. 
For example, metal hydride batteries, used in lap- 
top computers and portable phones, are de- ^" 
signed to put out a small, steady flow of electricity; as 
configured, they cannot handle the sudden bursts of 
power that tools demand. 

"Electrochemically, there is no reason why hydride bat- 
teries couldn't work in a high-drain-rate application," says 
David DeVries of Eveready. “But there are more practical 
reasons why they won't be widely used." Hydride batteries 
are significantly more expensive than Ni-Cds, as much as 
twice the cost. Most consumers probably wouldn't pay 
the higher price. (In Europe, where environmental con- 
cerns over the use of Ni-Cds are leading some manufac- 
turers to use alternative types of batteries, hydride 
systems might appear in cordless tools.) 

Lithium-ion batteries, another popular choice for 
portable products, can cost three times as much as com- 
parable Ni-Cds. Lithium-ion cells also require more so- 
phisticated recharging systems. For those reasons, Ni-Cd 
systems are destined to remain the power source of choice 
for cordless tools for the foreseeable future. 

Will voltages continue to rise? Undoubtedly. Although 
consumers may reject drills that grow heavier than De- 
Walt's 5-1/2-pounder, they may not balk at an overweight 
circular saw if it's saddled with a 24-volt battery, because 
using the saw requires minimal lifting. And as long as pro- 
fessionals and serious do-it-yourselfers are willing to pay 
upward of $300 for a tool and spare battery, manufacturers 
will continue to respond with new high-voltage products. 

That leaves consumers gazing at store shelves stocked 
with battery-powered drills ranging from 6 to 18 volts, 
or possibly more—a bonanza for those who know which 
tool is sufficient for their requirements, and a quandary 
for those who don't. How do you choose a tool without 
paying—and lifting—too much? Some consumers simply 
gravitate toward the tool with the highest voltage. But 
that could be a waste of money, like buying a four-wheel- 
drive vehicle for a suburban commute. Voltage is only one 
indication of what a tool can do. “Power,” or the amount 
of work a tool can deliver for a particular job, is a function 
of the entire tool design, including the capacity of the 
batteries and the quality of the motor. 

For that reason, a tool's voltage is simply a good place to 
begin. Homeowners who don't want to sink a lot of money 
into cordless tools, and who would use a drill for jobs no 
more taxing than hanging window shades, should buy one 
with no more than 9.6 volts, and reserve occasional tough 
jobs for their corded tools. And to make less-powerful 
tools even more affordable, some consumers may want 
to consider buying interchangeable batteries, such 
as the VersaPak series, which allow you to buy addi- 
tional products without paying for additional cells. 

For most projects tackled by homeowners, a 9.6- or 
12-volt cordless drill/driver will probably suffice. Leave the 


One Size Fits All 


CORDLESS TOOLS USUALLY cost more—often 
double the cost of an equivalent corded 
product. One way to help keep the price down 
is with a universal nickel-cadmium battery. 
This cylindrical 3.6-volt battery—Skil calls it 
Flexi-Charge, while Black & Decker calls it 
VersaPak—could soon find its way into 
every room of your house. 

VersaPak batteries can already power a 
variety of Black & Decker shop tools and out- 
door power tools, such as a weed trimmer 
and a leaf blower. Next may be household 
appliances, such as a cordless hand mixer. 
By the end of 1997, VersaPak products could 
number 50 or more. 

While Black & Decker's batteries are not compatible 
with Skil products, they will be compatible with a new 
line of Craftsman products that will appear in Sears 
stores later this year. 

What's the appeal? Price, 
primarily. Once you purchase 
one or two batteries, you 
don't need additional ones. 
That means you don't have 
to pay for batteries and a 
recharger each time you buy 
a VersaPak-type product. 
What's more, you need 
only one recharger to 
keep all of these products 
operating.—J.A.6. 


EBCHANGEARIF FATTERT SYSTEM 


A money-saving option: 
one cylindrical 3.6-volt 
battery fits many tools. 


powerhouses—the drills with 14.4 volts and up—to the 
professionals, the most dedicated do-it-yourselfers, and 
those who can’t resist the “bigger-is-better” mentality. 

Beyond voltage, you may have to read the fine print on 
the box. Are the batteries labeled as high capacity? Did the 
manufacturer provide performance information? Companies 
like Ryobi, for example, specify the size of drill bits the tool 
can handle, or the number of cuts it can make on a charge. 
In the long run, knowing whether or not a product can 
drive 50 deck screws on a fresh battery may be of more use 
to you than a few more cells in your battery pack. Фф 
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It protects your car 
from extreme heat, bitter cold 


and the harmful effects of 
regular antifreeze. 


Antifreeze protects your car It's a whole new kind 


meets Japanese car 


from the elements. Now all you of antifreeze. It b manufacturers’ 


has a revolutionary silicate-free 


non-abrasive | requirements. 
hrs revolutionary 


пеш antiJreeze сал make 


' Not to mention 


go ureníme coo ling 
system last longer. 1 ENDED 
Silicate parlicksare \y Conventional | chemistry, without Antireeze/Doo ee7e/bootant | phosphate-free 
microscope. . She damage | SHirate and Phosphate free 
they can do fo your cooling д5 Я DEK COOL . pin et water pump | lite = 
system ts anything but antifreeze is | any silicates, so it | hal =e 108 0 ОТЫ X standards 
full of tiny, abrasive particles cuts down wear. Just for European 


called silicates that wear on your | like regular antifreeze, it coats | cars. But then, wouldn't you 


water pump seals. Eventually, these | your radiator to help fight — 7 expect an antifreeze like this 
ج“‎ , P 
Dé, ә 


Our antifreeze 


particles can wear them d юана coolin corrosion. But from Texaco? The same 


system ep ffs cool. 


out. The next thing you | our coating ч people who brought you 


Heat Transfer Test 


200 . E М j Water pumps don't 
know, you’re forking is thinner — to M Q always de a natural death, | 
190 — stlicates can kill them. | 


em fie ular 
= antifreeze 


UY — improve heat transfer: so — 
E —— ы 
Pfavoline Extended Life - | 3 
A Anti-Freeze/Coolant. your cooling system cools | апа CleanSystem; gasolines. 
| 
What's os cal da 150 T X Y ЕЕ ЕТТ | 
iid Tou jou TRUM. } Test Duration (h) better. And with all this, | Which means the next time you 


the wrong antifreeze? 


over a couple of hundred Havoline Formula? motor oil 


bucks for a brand new 


Cooling System Temperature (^C) 


water pump. But | Havoline Extended Life Anti- change your antifreeze, it’s time 


not if you use | Freeze/Coolant still costs about | to change to ours. 


our antifreeze. | the same as regular antifreeze. P 


EXTENDED LIFE 


Texaco Havoliné | No wonder General Motors puts Anti-Freeze/Coolant 


| ADD MORE LIFE TO YOUR CAR 
Extended Life Anti-Freeze/Coolant. | it in virtually all their cars. It also TAKE IT TO THE STAR™ 


Available at: Western Auto/Parts America, Pep Boys, Auto Parts Club, DAPS Auto Parts, Carport Auto Parts, Fay's Drugs, National Auto Store 
Strauss Discount Auto, Hardware Hank Hardware Stores, Our Own Hardware Stores, ‘How To Hardware Stores and Cenex Petroleum Retailers. ©1996 Тахара Lubricants Со. 


“national pastime,” just add up all the 

Indy Car, stock car, sports car, funny car, 
dragster and supertruck races run this season, 
‚ and you could make a convincing case that 
auto racing is becoming the flat-out favorite 
spectator sport in the country. And the leader 
of this pack of action—in terms of speed, 
technology and pure racing excitement—is the 
PPG Indy Car World Series. 
Indy Car is a 16-city, 4-country annual season 


of races from March through September, 
stretching from Brazil to Australia to Canada to 


Е" baseball. When it comes to our 


- the U.S. The races are run on an ever-challeng- 


ing, ever-changing variety of tracks that 
include high-speed ovals, short banked speed- 
ways, picturesque hill-and-dale road courses, 
and even temporary street courses through 
major cities. 

Although the tracks may change, every race 
matches the same drivers and superhigh-perfor- 
mance vehicles—open-wheel, open-cockpit, 


purpose-built racing machines that generate 
800-plus horsepower with engines no bigger 
than a suitcase, capable of speeds in excess of 
240 miles per hour. 


Now the 1996 Indy Car season is racing toward 
its three final, decisive races (see Down To The 


Wire, page 78). But there's still plenty of track | 
ahead before this years champion rolls into the 


Winner's Circle at Laguna Seca in September. 
As team owner Barry Green observed, "This is 
just another great season. It's anyone's cham- 
pionship yet." 


A TEAM EFFORT 


If it's fame you crave, keep your eye on the 
drivers. But if you're looking for real racing 
excitement, real fight-to-the-finish-line drama, 
check out the guys in the pits with the head- 
phones and the tightly clenched jaw muscles. 
They're the brains and the brawn behind all of 


this automotive action. The master technicians. 


The trackside generals. They're the race team, 


INDY CAR 96: A RAGE TO THE FINISH 


By Michael Marris 


Carbide impregnated surface 
stays sharper 50% longer. 


*3-Piece Set #45129 includes: 7” wide-jaw diagonal, 91/2” arc-joint and 8” long-nose pliers; $39.99 plus $5.95 shipping 


©1996 Seors, Roebuck and Co p 


CRAFTSMAN 


INNOVATION "0.143 


Create the world’s sharpest, most comfortable pliers ever. 


» Always improving. These finest-quality 
« — Craftsman pliers have tungsten car- 
. bide impregnated cutting 
, blades, providing longer os 
. Wear resistance ond 4) 7 
, edge sharpness. 2 | 
That translates 4 
, to a stronger, | 
~ longer lasting | 
* Craftsman edge а 5 
| that keeps working long 
' fter other pliers have worn out. So 
there's less down-time waiting for 
^ some tool truck to drive by with 
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new tools so you can finish your job. 


Day-long comfort is worked into 


every squeeze thanks to a double 


wall textured cushion grip. 
Squeeze after squeeze, the 
new Crattsman grip never 

fatiques your hands. 

Like over 2,200 other 

Craftsman hand tools, these innova- 


tive new pliers are made in America, 


guaranteed forever. Only Craftsman 
has this unique, 7” diagonal cutter 
with finger activated spring-loaded 
design. And because Craftsman pliers 
are clear-coated, they resist rust and 


corrosion for as long as you use them. 


This new Craftsman 3-piece profes- 
sional plier set is just 39.99* that’s 
a $60 value if purchased separately. 


You'll find them and many more out- 


standing Craftsman innovations 
at your local Sears and үтү. 
Sears Hardware Stores ДЖ 
and in the Craftsman 
Power and Hand Tool 4 
Catalog (offer code — | 
#801342). Call the 
tolHree number below for your 6 
copy, or to order your own sef of 
Craftsman pliers right now, delivered 
direct to you. 


1-800-377-7414 


CRAFTSMAN. 


907801 


Of course, it’s not even that easy. Because the 
cost of this effort runs upwards of $8 million 
for each team, each season, its little wonder 
that the names of major corporate sponsors 

are highly visible on the cars. In 1997, Green 
will partner with a new sponsor, KOOL, which 
is itself stepping up to the major leaques of 
racing after one season in Indy Lights, an 
open-cockpit racing senes similar to Indy Car 
where many drivers and teams develop. 

But its individuals, not sponsors, who own and 
organize the teams. Often they're former racing 
drivers like competitors Roger Penske and actor 
Paul Newman. Green himself raced in Formula- 
series cars here and in his native Australia 
before moving to team management. Most Indy 
Car teams include three to four dozen people, 
from rear-office support staff to road crews to 
pit mechanics and technicians. Although each 
member is a top-notch specialist in his field, 


many teams cross-train their people to help 


out in other capacities before and during races. 


"It takes very dedicated people," says another 
team owner, Derrick Walker. "You may think 
the competition is only on the track among 
the drivers, but everyone else in the team— 
everyone involved—is just as competitive." 


IN THE PITS 


Old-time race fans could tell you: If you want- 
ed to see gritty, behind-the-scenes action 
during an auto race, you had to get down and 
dirty 1n the pits. 


Well, Pit Lane is still the scene of fast and furi- 


ous action, but it has changed. For one thing, 
its no longer dirty. Race crews have learned 
that cleanliness is next to speediness, and 
grime-free pits are safe and productive work- 


places—an important consideration when every 


second counts. And today when an Indy Car 
roars in for a scheduled or emergency stop, the 


first mechanic to reach its side is more likely to 
be holding a shiny new laptop computer than a 


lug wrench. Although a tire change and refuel- 
ing in under 10 seconds can take a race fans 
breath away, a quick data download from the 
car's array of electronic sensors just as often 
decides who crosses the finish line first. 


Despite these changes, the pit crews' essential 
responsibility remains the same. In the early 


days of auto racing, many cars had two seats— 


one for the dnver, and the other for his on- 
board mechanic. Nowadays, "data mechanics" 
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are even closer to the car, in a manner of 
speaking. “You cant just rely on information 
from the dnver anymore—the cars are much 
too sophisticated,” explains one crew chief, 
"These cars have electronic "black boxes that 
store information, just like an aircraft. They tell 
us how the car is running, how it rolls, how 
the fuel is being used, what changes we made 
to the car are doing to the way the car per- 
forms. And not all of the data 1s stored. A lot 
of it, particularly engine data, comes over as 
telemetry” as on-board sensors transmit their + 
information directly to the pits. 

Another contrast between racing's present and 
past can be seen in the mechanics’ tool kits. 
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Although the technology has increased dramat- 
ically, the cars themselves have become easier 
to service. In the early days of motoring, 
before standardization set in, mechanics often 
had to fashion their own tools or rig equip- 
ment just to keep up with the rapid pace of 
automotive development. 

Now, according to Andy Ginger of Craftsman 
Hand Tools, the official tool of Indy Car and 

a sponsor of the Walker Racing team, mechan- 
ics still occasionally adapt or even invent 
tools for special tasks. "But in most cases 

we can provide what they need right off the 
product line. You could pick the same tool 
out of the catalog today and have it in your 
garage tomorrow." 


FROM RACE CAR TO 
YOUR CAR 


Whether you realize it or not, every time you 
get 1n your car, buckle your seat belt, turn on 
the engine and roll down the driveway, you're 
benefiting from racing technology. In fact, 
race-proven products like engines, tires, 
mechanical components, fuels and fluids are 
constantly pushing the limits of automotive 
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A RAGE TO THE FINISH 


capability—all the way to your garage. 

Take seat belts, for example. Passenger cars 
nave them today because 1n the early days of 
road racing— when dirt roads and dirt tracks 
were all that was avallable—dnvers found they 
needed something just to keep themselves 1n 
their seats. Belts evolved to passenger cars via 
sports cars, which were often used off-track 
when they weren't racing. It's interesting to 
note that lap belts were introduced to the dri- 
ving public as accessory items, to give cars a 
"sporty" look. Only later were they recognized 
for their safety value. 

loday, a clear connection between track and 
street can be seen where the rubber meets the 
road. According to Tony Troiano, manager of 
Firestone Racing's Indy Car tire program, 
“There's a great amount of technology-transfer 
from racing. What we learn on the track is 
what you ultimately get when you buy tires for 
your car.” One passenger-car performance tire 
recently 1ntroduced by the company, the 
Firehawk 5750, has a tread pattern initially 
designed for Indy Car tires. Many street tires 
also share tire-composition breakthroughs 
developed and tested in competition. 


SPECIAL ADVERTISING SECTION 


But what goes around comes around, and сот: 
petition in a different arena—the consumer 
marketplace—has brought the wheel of 
automotive technology full circle: Today there 
are off-the-shelf products available for the 
family car that are so capable, they are 
routinely used in racing. Havoline Formula 3 
motor oil 15 a prime example. "Its a pretty 
remarkable product,” says Lee White, managet 
of the Newman/Haas Racing team, which 1s 
sponsored by Texaco/Havoline. "We use it 

in the shop and on the track—in engines 
putting out 850 horsepower at extremely high 
temperatures Tor hours at a time—and we ve 


ever had an oil-related failure 
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E Advertisement 


Fifteen years of microelectronic 
research makes conventional 
antennas a thing of the past! 


This little box uses your home's electrical wiring to give non-sub- 
scribers, cable subscribers and satellite users better TV reception! 


Technology corner 


1. Why don't conventional antennas 
work as well as the Spectrum? 


Bandwidth of TV Signal 
4 5 8 

-——4 B When TV signals 
are tuned at the TV 
channel's center fre- 
quency, optimum tun- 
ing has been 
achieved. 


E Other antennas 
can't offer center fre- 
quency tuning like the 
Spectrum Antenna 
can. They only offer 
such tuning up to the 
edge of the center fre- 
quency. As a result 
your TV picture 
remains snowy. 


Spectrum system 
Precision tuning 
n ! 
Other systems 
Non-precision tuning 
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2. How does Spectrum use a home's | 
electrical wiring as an antenna? 


elieve it or not, the Spectrum Antenna simply 
E 

exists in your home. Essentially, it uses all of the 
wiring throughout your home's walls and ceilings 


the giant antenna that already 


to make an antenna as large as your house for 
unbelievably clear reception of local broadcasting. 
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3. Spectrum antenna features 


Parallel 75 ohm resistance 
For minimum loss of signal 


Signal search control 
For selecting multiple antenna 


СОГ Га 


Polarized three-prong plug 
for grounding 
For optimum signal qrauncint 


to eliminate mol 


Hesonant fine tuner control 
For dialing in crisp, clear TV/stere: 


re ерін im eliminates onostineg 


Dual AC outlets with built-in surge protection 
For plugging in additional TV/stereo equipment 


ntil recently, the only convenient way 
to guarantee great TV reception was 
to have cable installed or place an an- 
tenna on top of your TV. But who wants to pay 
a monthly cable fee just to get clear reception, 
or have rabbit-ear antennas that just don't work 
on all stations? Some people just aren't inter- 
ested in subscribing to cable. Or they may live 
їп an area where they can't get cable and TV- 
top antennas aren't powerful enough. And 
what about those people who have cable or 
satellite systems but still can't get certain lo- 
cal stations in clearly? 

Now, thanks to fifteen years of microelec- 
tronics research, a new device has been devel- 
oped that is so advanced, it actually makes 
conventional antennas a thing of the past. It's 
called the Spectrum Universal 
Antenna/Tuner. 
Advanced technology. 
Just imagine watching TV and 
seeing a picture so clear that 
you'd almost swear you were 
there live. Just plug the 
Spectrum Antenna into a stan- 
dard AC outlet and plug your 
TV into the Spectrum. You can 
remove the unsightly clutter 
of traditional TV-top devices 
gathering more dust than tele- 
vision signals. Get ready for 
great reception. Your TV will 
suddenly display a sharp, fo- 
cused picture thanks to its ad- 
vanced design "Signal Search" 
and "Fine Tuner" controls. 
Uses your home's electrical wiring. The 
Spectrum Antenna is a highly sophisticated 


electronic device that connects into a standard 
wall outlet. The outlet interfaces the Spectrum 


clearly. 


Antenna with the huge antenna that is your - 


home wiring network. It takes the electrical 
wiring in your house or apartment and turns 
it into a multi-tunable, giant TV reception sta- 
tion which will improve your TV's overall tun- 
ing capability. The results are incredible. 
Just think how much power runs through 
your home's AC wiring system—all that 
power will be used to receive your local 
broadcasting signals. 

How it works. Broadcast TV signals are sent 
out from the local broadcast station (ABC, CBS, 


NBC, etc.). They interface with your home's AC | 


power line system, a huge aerial antenna net- 
work of wiring as large as your home itself. 


When the Spectrum Antenna interfaces with | 


the AC line, the signal is sent to its signal 


Who can use Spectrum? 


cable but you can't get 
certain local stations in 


don't have cable and 
want the stations to 
come in more clearly 


have a digital satellite 
system but can't get 
local stations in clearly 


processing circuit. It then processes and sepa- 
rates the signal into 12 of the best antenna con- 
figurations. These specially processed signals 
route themselves into 12 separate circuits. The 
Spectrum Antenna includes a 12-position rotary 
tapping switch, the "Signal 
Switch” control, which gathers 
twelve of the best antenna con- 
figurations. 


The "Signal Search" offers 
varying antenna configura- 
tions for the user to select from 
the best signals of all those be- 
ing sent. The signal then pass- 
es through the Spectrum 
Antenna's special “Fine 
Tuner” circuit for producing 
| crisp, clear reception. 
| Risk-free offer. The Spec- 
| trum Universal Antenna/ 
Tuner comes with our exclu- 
sive 90-day risk-free home tri- 
al and a 90-day manufacturer's 
warranty. Try it, and if you're 
not satisfied, return it for a full "No Questions 
Asked" refund. 

Limited time offer! We realize that 
most people have more than one TV 
in their home. We are offering a spe- 
cial discount on additional Spectrum 
Antennas so you get great reception 
on all your TVs! 

Spectrum АППЛЕ rsen RAUS %4 Зан 


You have 


You 


You 


4 F 


Additional antennas just........ $34 § e 
Please mention promotional code 1492- PS- 6564 


For fastest service, call toll-free 24 hours day 
Qn. 2.2066 
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| 2820 Waterford Lake 
Drive, Suite 102 


Midlothian, VÀ 23113 


ASK POPULAR SCIENCE 


How and why do fireflies 
light up? 
| Doug Smith 
via e-mail 


FIREFLIES ARE not flies, but bee- 
tles. Worldwide, there are roughly 
2,000 species of beetles that emit 
light, which can range in color from 
orange to yellow to green. 

All such beetles generate light in 
a similar fashion. Inside cells called 
photocytes, the enzyme luciferase 
combines with another chemical 
called luciferin. The resulting com- 
pound, oxyluciferin, is the source of 


cence. De- 
pending on 


its stage of de- 


cytes can be found in 
the thorax, thorax and head, or 
throughout the body. 

According to Dr. James Lloyd, 


professor of entomology at the Uni- 


versity of Florida, fireflies use their 
lights to attract a mate. In the most 
common fireflies, known as light- 
ning bugs, a male signals to the fe- 
male, who typically responds with a 
single light pulse. Researchers be- 
lieve the female is selecting for a 


HOW IT 


WORKS 


the lumines- 


the insect and 


velopment, photo- 
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mate that can find his way to her 
with just a single pulse of light to 
guide him. 

But fireflies also light up for less 
romantic purposes. Some females 
of the Photuris species, for exam- 
ple, mimic the signals of females of 
the Photinis species in order to steal 
Photinis males. This “firefly femme 
fatale,” says Dr. Thomas Eisner of 
Cornell University, not only attracts 
Photinis males, but eats them. By 
doing so, the Photuris female ab- 
sorbs the males’ toxic steroids and 
becomes “distasteful” to predators, 
such as the jumping spider, who re- 
ject Photuris females immediately if 
they taste the poison. 
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ИШ Vapor recovery 
I |] 


Distillation 
Liquids are 
separated or 
purified by 
successive 
vaporization (from 
heating) and 
condensation 
(from cooling). 


Distilling 
tower 


Я Catalytic cracking 
Heavy hydrocarbon molecules are broken down into lighter 
molecules through heat in the presence of a catalyst. 


S Coking 


Refining Crude Oil 


A BARREL OF CRUDE OIL CONTAINS thick liquids and light gases. To make petroleum 
products, the oil is separated at the refinery and often broken down and/or combined 
with chemicals. The refinery's configuration and products depend on the quality of 
crude oil used and the demands of the market for various products.— William L. Thieriot 


ШИШ Alkylation 
Converts light, gaseous 
olefins (propylene and 
butylene, by-products 
of cracking) into high- 
octane gasoline. 


45.7 fo 


10.1% 


223% 


5-7% 


ШИШ Extraction 


e Iv 9000: 


Solvents dissolve compounds 1.3% 
that are then removed. 
Intense heat breaks down distillates. 4.3% 
Residue is removed and processed. ^ 
3.1 Ж 
3.3% 
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GO INTERNET. 
Direct Internet Access and 24-hour 
Online Q & A from CompuServe. 
With instant Internet access and 
unrivaled support to help you 
navigate it, CompuServe has the 
answers to your Internet questions. 
Features like “What’s Hot" to show 
you where to go and what to see. 
Or join one of our Internet Forums? 
and discuss the hottest sites. Then 
e-mail your friends about the things 
you've discovered. For free software 
and 10 free hours? just give us a call. 
We'll point you in the right direction 


then cut you loose to explore it. 


CompuServe 
1.800.487.8942 


www.compuserve.com 


What are the so-called “flesh 
eating bacteria?” 
NessaDraco@eworld.com 


These bacteria can sometimes 
produce any of three different tox- | b 
ins. If toxin-producing bacteria in- | 
vade an open wound, the toxin can 
break down fat and muscle tissue, a 
condition known as necrotizing 
fasciitis, popularly called “flesh eat- 
ing.” Group A Streptococcus bacte- 
ria are transmitted mainly through 
respiratory fluids and contact with 
secretions from wounds. Proper 
wound treatment and antibiotics 
can prevent severe infection. 

Approximately 10,000 to 15,000 
cases of severe Streptococcus infec- 


® | ý tions are reported in the United 
| | v Е States each year, says Tom Skinner of 
| " hx. the Centers for Disease Control and 
2 F : Prevention. Of these, about 1,500 re- 


КА | є "A | sult in necrotizing fasciitis. But that's | + 

NO FRILLS. | EAS | | not necessarily shocking news. Ac- : 

NO GIMMICKS. d S У d | IN cording to Dr. Daniel Musher, head 
i к> ; P й y 


of infectious diseases at Houston Vet- 


JUST SOLID STEEL, — ! » Ё " ДУ ч erans’ Hospital and the Baylor Col- 


PROFESSIONAL | " p" У. т А ё lege of Medicine, In a country with 
^ a " ui | 261 million people, 1,500 cases is not 


QUALITY! з © А a remarkable number. Many of the 

| " | E Р | cases occur in persons who have а 
poor blood supply, and whose im- EE 
mune responses have been dimin- | 
ished. Our data do not show an | | 
increase in the number of cases of in- 
fection due to Group A Streptococ- 
cus during the last 10 years." 


' strep throat. But they can reside in 
| the human throat without causing 

! any symptoms, says Dr. Vincent 

| Fichetti of the Laboratory of Bacte- 
і 

i 

і 

1 

і 
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GROUP A Streptococcus bacteria 
are known to cause many human in- 
fections, including the notorious 


rial Pathogenesis at Rockefeller Uni- 
versity. Why some people get strep 
throat and others don’t is uncertain. 
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What is blood plasma? | ' 
D.W | 
vía e-mail | 4 


BLOOD HAS TWO main compo- 

nents. Forty percent is comprised of | + 
cells: red blood cells, white blood | 
cells, and platelets. The remaining | 

60 percent consists of a solution of ; 8 
water, salt, potassium, magnesium, 

and calcium—a liquid known as ; 
plasma. Plasma also carries a variety ЕС, 
of molecules, including hormones, 


globulins, and proteins that help 
| blood to clot. | \ 
М CANADA: JARDEL DISTRIBUTORS INC., 6505 METROPOLITAN BLVD., EAST M " EAL HIP 1X9 QUEBEC esa | associate Жагат at the Big | 
20. ۴ D TRA Tipe ым College of Medicine in Houston, , 
Aes d =: = blood transfusions usually require | 
| 
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CRAB SPIDER BY JONATHAN CODDINGTONH / THE FIELD MUSEUM 


Come into My Parlor 


WHEREVER YOU ARE, you're never 
more than three feet from a spider. 
Scary. Actually, spiders are generally 
harmless to humans, and they play an 
important role in controlling insect 
pests. But whether you find spiders 
to be worthwhile or worrisome, they 
are wondrous creatures. 

—compiled by Mariette DiChristina 


The word spider comes from the Old 
English verb "spinnen," or "to spin." 


Some 34,000 species of spiders are 
known to exist, compared with 4,600 
known species of mammals. 


Spiders are arachnids, which have 
eight legs and two distinct body 
parts—a cephalothorax (prosoma) 
and an abdomen (opisthosoma). The 
cephalothorax, which combines head 
and thorax, has six pairs of ap- 
pendages: the jaws (chelicerae), a 
pair of pedipalps to grab prey, and 
four pairs of walking legs. Other 
members in the family Arachnida in- 
clude scorpions, mites, and ticks. 


Like insects, spiders have a protective 
hard body shell, or exoskeleton. They 
grow by shedding these exoskeletons 
two to 14 times before maturity. Un- 
like insects, they have no antennae. 


While spiders may have as many as 
eight simple eyes, arranged in two 
groups, they don't rely on vision for 
input about their surroundings. In- 
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stead, the fine hairs that cover 
their bodies help spiders taste and 
feel vibrations, such as prey 
rattling a web. 


A spider's muscles 
can curl its legs. But 
to straighten their legs, spi- 
ders have to pump fluids into 
them. If the spider hasn't gotten 
enough water, its legs will curl up 
and cannot be straightened. 


All spiders have fangs and poison for 
capturing prey. But only six North 
American spiders have a bite that can 
harm humans. They are four widows 
(black, brown, red-legged, and var- 
ied), the brown recluse, and the sack 
spider widow. All except the black 
widow and brown recluse are rare. 


Spiders are the only animals that di- 
gest their food outside their bodies. 
They vomit over the prey with diges- 
tive enzymes, wait for the enzymes to 
break down body tissues, and then 
suck up the nutritious liquid. By 
doing this several times, the spider 
can eat the whole insect. 


All spiders have silk glands and spin- 
ning organs called spinnerets. The 
silks are liquid inside the gland but 
become solid as they are drawn out of 
the spider, because this action reori- 
ents the silk molecules. Many spiders, 
called orb weavers, create webs to 
catch prey. Spiders also use silk to 
wrap captured insects, protect eggs, 
and make nests or line burrows. Some 
spiders spin webs into a sticky ball 
that they throw at prey. 


Spider silks are made of fibrous and 
amorphous proteins. Linear chains of 
molecules, the fibrous proteins can 
make silks stronger than steel piano 
wire. Amorphous proteins, with mole- 
cular chains folded into complex 


shapes, make those silks more elastic 
than rubber or any other synthetic 
material. Some spiders may make 
several webs in a day; they eat the 
old webs to recycle the silk. 


Some spiders have elaborate 
courtship rituals in which the male 
may wrap the female in some silk, or 
"dance" in a series of complex steps. 
Males who are lucky in love can be 
unlucky at the same time: In some 
species, the females, which are larger 
than the males, may eat the males 
during copulation. 


Early Greeks used cobweb compresses 
to staunch blood flow—spiders' webs 
discourage infection; today, re- 
searchers at the University of 
Wyoming are trying to create sutures 
from the silk of a Golden Orb spider. 


. During World War II, special spider 


farms were set up. At the time, spider 
silk was used in crosshairs for qun 
sights, telescopes, microscopes, and 
other optical instruments. 


The Theraphosa leblondi spider from 
South America has a body the size of 
a large pancake—with a 10-inch leg 
span. These spiders have been known 
to eat small birds. 


The smallest spiders are the Patu 
marplesi of Western Samoa in the Pa- 
cific. They are the size of the period 
at the end of this sentence. 


The fastest spiders, sun spiders that 
live in апа regions of Africa and the 
Middle East, can top 10 mph. 


A traveling exhibit organized by the 
National Museum of Natural History in 
Washington, D.C., called "Spiders!", 
will run in Detroit and Toronto (Oct. 
21), then to Boston, San Francisco, 
Honolulu, and Cincinnati in 1997. 
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only certain parts of the blood; rarely 
is whole blood used. For example, 


specifically for a patient’s needs. 
Some patients, such as those 


with severe liver disease, cannot 
make the proteins needed for nor- 
mal clotting. These patients will of- 
ten improve with transfusions of 
fresh plasma. 


і 
a patient suffering from anemia | 
needs red blood cells, not whole 
blood. A patient with an impaired | 
immune system may need just | 
globulins. Transfusions are tailored 1 
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Let Foley-Belsaw train you in one of several high 
income professions where you can be the boss of your 
own business. It's that simple. If you're presently working | 
for a large company or even another individual, you know ا‎ 
where the profits go. While you may work hard to produce those 
profits, only a little ever trickles down to your pocket. 
You can change all that with training in an area that you'll find interesting, reward- 
ing and profitable. Since 1926, we've been training people like you to succeed in 
businesses of your own. With our exclusive Foley-Belsaw method of training you 
learn step by step the technical skills and the business skills you'll need to run your 


Piter | 


t D. 
Me 


own profitable and successful business. 


Best of all, Foley-Belsaw helps you every step of the way. Plus, once you 
start your business we're there to help you with technical support, parts, 
tools or inventory. You're the boss and we work for you. 


Е, , AA = It just makes sense! Call or send for your free opportunity kit 
c e today. Get the details about "hands on" training in one of these 


Locksmitbing. 
Americans demand greater 
protection, this is a high 


Saw & Tool 
Sbarpening. A business 
where 90 cents on the dollar 
is cash profit! You'll earn the 
money, the machines do the 
work. 
УСЕ Cleaning, 
Maintenance & Repair. 
VCRs arc in nearly every 
American home. Make up to 
$50/hr. in fast growing field. 


Upboistery. As furniture 
prices rise and quality 


S fast growing fields. 


place! Jump on a high paying required to make big money 


occupation with an unlimited 
future. 


demand is big for the vari- - 


ety in entertainment only a 
satellite dish can provide. 


I Gunsmithing. Skilled 
gunsmiths charge up to 
$50 per hour for simple 
repairs. 
I I Vinyl Repair. Just a 
few days' practice and 
you're ready to do repairs for 
pay. The process is easy and 
the demand never ends. 


1 Computer Specialist. 
Learn word processing, 


' 
i 
! 
| 


tying Personal Computers 
together to make efficient 


demand field. mputer operating systems. 
)5mall Engine Service © Programming. Fill in and mail coupon below or 
Repair. There arc mil- Programmers with the right Call Toll-Free 
| lions of small engines in use skills command top dollar. c чотшо and - 
today. Make $45 in just 1/2 to receive full i gibus and details 
hour for a simple tunc-up. iV ents ІМЕН the free by return mail 


Foley-Belsaw 
Institute 

¦ 6301 Equitable Rd. 
Kansas City, Mo 64120 

Please check only ONE of the following: 
О Locksmithing 12854 

О Small Engine Repair 52731 
Saw & Tool Sharpening 21671 
О УСЕ Repair 62545 

J Upholstery 81 243 
Qd 
d 


Sine ce e 19% 


i لا‎ TV/ Satellite Dish 31317 


decreases, it makes sense to | | О Gunsmithing 92343 
pursue a career in upholstery. at ications ARE aka: ase het oe 71206 
| Computer Specialist 38114 


Professional 
У Woodworking. Build 
over $3,000 worth of valuable 


I Electrician. In a 
business of your own 
or working in the commercial 


О Electrician 95121 
C) Networking Specialist 39101 


Sea 


What exactly is ISDN and howcan PE | 


we use it? اظ ا‎ 


middltas Qtransend.com.tw 


SHORT FOR Integrated Services 
Digital Network, ISDN is a digital 
telephone network that allows you 
to transmit data, voice, and images 
over one phone line simultaneously. 
With ISDN, you don't need two 
separate phone lines—one for voice 
and one for data. ISDN needs only 
one line because the digital network 
has a much higher data capacity 
and is much faster than current 
analog systems. ISDN is of great 
benefit to anyone who needs to 
send information back and forth 
over the phone while carrying on a 
phone conversation—for example, a 
doctor can transmit a patient's file 
to a specialist while discussing the 
patient's general condition. 

But an ISDN line doesn't come 
cheaply. First, your phone company 
must install it, which can cost up to 
$200. And monthly connection fees 
can be as much as $100 or more, de- 
pending upon the phone company 
used. You'll also need an ISDN mo- 
dem, which can cost anywhere from 
$300 to $400. 

Because of the high quality of 
the digital signal and its speedy ac- 
cess times, ISDN is a favorite of 
heavy Internet users. Internet ser- 
vice providers generally charge 
hefty fees for ISDN access, how- 
ever—up to $500 per month is not 
uncommon. 


What happens in your head during a 
headache? 
KBB10] @aol.com 


THAT DEPENDS on what type of 
headache you have. The two most 
common types are tension and mi- 
graine. Іп both cases, pain results 
from the stimulation of nerve end- 


furniture while you learn! or residential field you can Mamê ings. The difference is the source 
t T н T E F 
Computer Repair, DOE HAE Mlle. ca scies of stimulation. 
Maintenance & ‘ Computer | 
oparada The compota 14 Networking ааа During a tension headache, scalp ? 
tion of America 1s in ; | n А ; 
| d Specialists. Learn the skills | Stat __________ ap -—------- and neck muscles contract, stimu- 
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Is yogurt a solid or a liquid? 
Imran Zaidi 
New Brunswick, Canada 


ACTUALLY, IT'S A liquid (water) that 
contains solid particles that are 
mixed but undissolved. These parti- 
cles may include milk solids and 
bacteria cultures. Scientists call this 
sort of thing a "suspension." 


Why can't we tickle ourselves? 
Scott Moskowitz 
Agoura Hills, Calif. 


BELIEVE IT OR NOT, there is actu- 


ally a book called "Why Can't You 
Tickle Yourself, and Other Bodily 
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arms, for example. We have evolved 
to react to these light touches (a 
mosquito, or a snake sliding over 
our feet) with caution; the stimulus 
signals potential danger. When the 
danger proves harmless, we ner- 
vously laugh in relief. 


Curissities,” by science writer Іп: 
gid Johnson. She writes that there 
are two types of tickling: gentle and 
aggressive. Gentle tickling involves 
a light touch to the skin and is most 
effective where nerve endings are 
densely packed, like under your 
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Then there is more aggressive 


tickling. This is perceived as a major 


threat, and again, when there is no 
actual harm, it creates tremendous 
relief, and we laugh hard. If this 
type of tickling continues, it actu- 
ally starts to hurt. 


In either case, tickling requis, 
surprise. We haven’t developed any 
mechanisms that alert us to danger 
in what we're doing to ourselves. 
According to University of Florida 
physiologist Ian Phillips, *At the 
same time that your brain is sending 
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new car get û 


по one smoke 


THAT FOGGY FIL. 
plastics in your car 
from pollutants that 
from the outside. 

The vinyl used in 
door panels, seat covers 
interior parts contain pl} 
keep the material soft an(W 
As these plasticizers vapore 
give a car that characteristic “ 
car smell,” but they also settle 
the windows, forming the film. 
Leather, vinyl, and plastic cleane 
like Armorall also vaporize and be- 
come part of the haze. And tiny pai 
ticles of auto and truck exhaust and 
other air pollutants contribute 
when they are sucked into the inte- 
rior by the heater or air conditioner. 

As for the potential danger these 
gases pose to passengers, it’s diffi- 
cult to say. No one knows what 
doses of plasticizers and other pollu- 
tants you get from sitting inside 
your car, and there aren’t any out- 
gassing standards such as there are 
for new carpets in homes. 


We answer your most frequently asked sci- 
ence and technology questions in the Ask ` 
Popular Science section of FYI. Only letters 

selected for publication can be answered. 

E-mail: AskPopSci@aol.com 

Address: 2 Park Ave., New York NY 10016 |. 7] 
Fax: 212-481-8062 
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a | Ordinary Couples, Extraordinary Sex is an Р 
all new video series from the Sinclair Institute, 
, Americas premier producer of exciting sex 
" education videos for adults. Developed by Dr. = м 5 
Sandra Scantling, one of Americas most renowned I^ К 


sex educators and counselors, Ordinary Couples, 
Extraordinary Sex is an astonishing combination 
"i of visual excitement, sexual intensity and 
emotional intimacy. 
Each hour-plus video illustrates a path to 
" sexual pleasure as revealed by loving couples who 
permit us to view the intimate details of their 
private lives. Many couples find that their interest 
in each other increases substantially after watching — 
| these videos. And Dr. Scantling shows how to SS 
transform that interest into life-long sexual N ай 
pleasure. 
Here are some comments from people who 
have previewed these videos: 
“Some of the demonstrations are exquisitely 
` intense.” 
“Sharing these couples’ explicit emotional and 
physical intimacy produces stronger sexual 
: responses than I ever imagined possible." 
у Special Pricing plus a FREE VIDEO! 
| Ordinary Couples, Extraordinary Sex is being offered at a 


special price of $19.95 for each video or $49.85 for all three. 
| si All orders will also receive a free 28 minute video on Advanced 
b 


Ele 


Sexual Positions and our new brochure filled with videos and other 
adult products designed to help you spice up your relationship. 
Б Order today, and sex will never be ordinary again! 
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FEEDBACK 


Dear Reader, We know you're interested in technology and innovation. | 


Help us make PopuLar Science a magazine that is in step with you. Please fill out 


this questionnaire and mail it to PSFeedback, 2 Park Ave., New York, NY 10016. 
Or fax it to us at 212-481-8062 Or fillit 


out online at http://www. рорёсі. corii 


In future issues, we'll share the results k 


of the Reader Poll. Thanks!. 
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How often do you read the FYI department? 


[C] every month [C] 6-12 times a year 
[C] 1-6 times a year [ ] never 


How much of FYI do you read? 
[ ] all C] most [] half 


[]some [|] none 
What is your favorite section in FYI? 


[C] Ask Popular Science  [ ] The Facts 
[ ] How It Works [ ] Essay 
Why? 

What is your least favorite section in FYI? 
C] Ask Popular Science  [ ] The Facts 
[ ] How It Works [ ] Essay 
Why? . 


In Ask Popular Sclence, which subject areas 
are you most interested in learning about? 

[ ] Science [ ] Automotive 

[ ] Electronics [ ] Computers 

[ ] Aviation/Space [ ] Home Tech 

[ ] Other 


Tell us why you read FYI. Please answer 
using the following scale: 

1 —strongly agree, 2—agree, 3—somewhat 
agree, 4—somewhat disagree, 5— disagree, 
6—strongly disagree. 


The How It Works Illustrations are timely 
i Z2 3 $ X» 6 


The topics for How It Works cover areas I 
want to know more about. 
1 2 3 4 5 6 


The Facts are Interesting and surprising. 
1 2 3 4 5 6 


There is a good variety of questions in Ask 
Popular Science. 
(Wa 2 3 4 5 6 


The answers in Ask Popular Sclence are 
] 2 3 4 5 6 
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“READER POLL 
. Showtd high-school students be 


"required to achieve a minimum 


level of computer competency 
in order to graduate? 


LI Yes Ц М О Not sure 
Why? 


JANUARY 1996 
READER POLL 
RESULTS 


“Do you plan to buy an 
electric vehicle when they 
become available?” 


Here are the results: 


19.5% ^€ 


say yes, they will buy an electric vehicle 


will not buy an electric vehicle 


423% ~ € 


unsure if they'll make such a purchase 


| Readers who were not sure or said yes 
| indicated that price was a major factor 


in buying an electric vehicle. If they 
could afford it, they would likely buy 


| one. Readers who said no indicated 
P that an electric vehicle would be “too 


much of a hassle" and that the cars 
would be too expensive and would lack 
the necessary driving range. One 
adamant Californian even went so far 
as to say, "If they force me to buy an 
electric car, | will simply stop driving." 


Ask Popular Sclence provides information 
I’ve always wanted to know. 
1 2 3 4 5 6 


The Essays are thought-provoking. 
1 2 3 4 5 6 


Would you buy a special issue based on the 
Ask Popular Science section of FYI? 
[] Yes О No  L[]Notsure 


Where or how did you get this issue? 
C] Newsstand [ ] Subscription 
[ ] Other 


Are you male or female? 
[]Male []Female 


Please put an "X" in the box that indicates 
your age: 

C] Under 18 []40-49 []70orover 
С] 18-29 [] 50-59 

[]30-39 []60-69 


What is your marital status? 
[O Single (never married) [ ] Married 
C] Separated or divorced [_] Widowed 


What is the highest level you completed 
in school? 

[ ] Some high school or less 

C] Graduated from high school 

C] Attended college 1 - 3 years 

C] Graduated from 4-year college 

[C] Master's degree 

C] Doctoral degree 


Please “X” the box that best describes your 
total household income. 


[Г] Less than $15,000 [C] $45,000 - $59,999 
(1 $15,000 - $29,999 C] $60,000 - $74,999 


LI $30,000 - $44,999 [ ] $75,000 and up 
^ DES I RR CR. 


We would appreciate any additional com- 
ments or suggestions on a separate page. 


(Optional) 

Name: = 
Address: 

City/State: 

Telephone: 
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building efforts 
can’t keep up with 
burgeoning popula- 
tions and wealth. 
Increased demand 
for air conditioning 
alone probably adds 
20,000 to 25,000 
megawatts to the 
Asian region’s peak load every 
year—equivalent to half the peak 
load of all of New England and New 
York state combined. 

In many developing Asian coun- 
tries, brownouts or blackouts are 
frequent, often bringing factories to 
a standstill. Whole national 
economies balance on the knife- 
edge of the next boiler tube or tur- 
bine bearing to fail. Governments 
issue futile appeals for citizens not 


GET RID OF YOUR GUTTERS! 
I: More Comfortably | THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


When YOU Adjust The Firmness! | | | | RainhandleRs are installed on homes 
| nationwide. They can be installed 
on yours in about 3 hours with a 
screwdriver. RainhandleR is virtually 
invisible, rustproof and comes in 
white, brown or natural aluminum. 
For more information send 

coupon to RainhandieR or call 
1-800-942-3004; or FAX 1-800-606-2028 


back-alley shops to- 
day make unrefined 
scrap copper into im- 
pure, high-resistance 
wire for cheap mo- 
tors, houses in 
Taipei, and fluores- 
cent light fixtures. 

On the surface, 
these products look like money 
savers, Actually, the substandard 
wire is crippling development: A 75- 
kilowatt motor made with it might 
appear to be $1,000 cheaper, but its 
inefficiency costs the national util- 
ity more than $30,000 for extra 
power plants and lines. 

Inefficient refrigerators and mo- 
tors are the tip of a vast iceberg on 
which Asian development threatens 
to founder. Today, herculean plant- 


The Next Energy Crisis? 


BY AMORY AND 
HUNTER LOVINS 


IN THE 1980s, the Chinese govern- 
ment bought scores of cast-off West- 
ern refrigerator factories to boost 
the number of Beijing households 
with refrigerators from 6 to 60 per- 
cent. Unfortunately, the obsolete 
refrigerators guzzled electricity and 
used chlorofluorocarbons—chemi- 
cals now being phased out world- 
wide. Thus, a well-meant devel- 
opment effort wasted half a billion 
dollars on needless power plants, 
created shortages of power, de- 
graded the ozone layer, and wors- 
ened climatic change. 

Across the straits in Taiwan, 
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' w Call now, and EY it in the privacy of your 
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REDUCE debris. | ү: м, CES ` 
Don't work so hard 0. 


this fall! The TROY-BILT Chipper/ 
Vac revolutionizes yard care by 
virtually eliminating raking, hauling, 
bundling yard debris! And now there 
are several to choose — one's right 
for every yard. 

Easy Leaf Reduction! 

Up to 12 yard bags of fall leaves 
and branches now fit into just 1 bag, 
because materials are shredded & 


FREE CATALOG! CALL TOLL-FREE: 


1-800- 506. 1800 5: 


TROY-BILT Mfg. Co. Dept. A5127 

1 Garden Way, Troy, N.Y. 12180 

Q VES! Please rush me facts on the TROY-BILT* 
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Experts agree, the potential for steel framing in today’ 5 гоійгойй c construction 
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the industry leader. Visit us or attend an 8-hour seminar in Denton. 


It’s easy to start with: 


* No Franchise Fees 


Tri-Steel Homes feature: 

• Pre-engineered for Simple 
Bolt-together Construction 

+ Unmatched Protection from Fire, 
Winds, Earthquakes and Termites 

* Energy Efficient 9" R-30 Insulation 

Recycled Steel that Saves Our Trees 

¢ 100 Std. Models or Custom Designs 

* Clearspan Interiors & Vesatility 


Call New fer a FREE lafo 
VES Packet or $9.95 Video! 


¢ Hands-On Workshops 

* Construction Assistance 

| * Low, Refundable Investments 
| * Technical & Sales Assistance 
* Residential and Commercial 
* Unrestricted Territories 

* Much, Much More 


(800)874-7833 or (817)497-7070 
Fax: (817)497-7497 
E-Mail: tristeel@centuryinter.net 
5400 S. Stemmons Fr 


Kil. 


1-900-TRI-STEEL — rites! 


. Denton, TX 76205 


to use air conditioners or elevators, 
because they know of no other way 
to balance supply with demand. But 
many Asian utilities undermine those 
appeals with promotional rate cuts 
for the biggest guzzlers of electricity. 

Such inefficient use bears a 
crippling cost. Financiers project 
that developing countries will need 
almost $70 billion in power-related 
investments each year between 
1996 and 2000—about a quarter of 
their total capital—and twice as 
much thereafter. That's money 
that cannot be spent for such basic 
needs as clean water, infant immu- 
nizations, and female literacy. 

But there's another way: Use 
less electricity more efficiently. It is 
now far less expensive to save most 
electricity than it is to produce it. 

In Bombay, for example, building 
an $8 million factory to make quadru- 
pled-efficiency compact-fluorescent 
lamps could save India 3,700 mega- 
watts of capacity. Compare that 

to the $9.4 billion it costs to build 
more power plants to supply that 
much power. In Bangkok, a $10 
million “superwindow” factory could 
make enough heat-rejecting win- 
dows to save Thailand 3,000 mega- 
watts, avoiding $7 billion in utility 
investments. Moreover, such lamp 
or window factories pay for them- 
selves in a few years, while power- 
station investments are tied up 

for decades. 

Efficient use also saves money 
on a building-by-building scale. Su- 
perwindows, for example, make 
buildings cost less to construct— not 
merely to run—because they re- 
quire far less air-conditioning equip- 
ment. Pacific Gas & Electric 
(PG&E) has demonstrated that 
many old and new buildings could 
save around 75 percent in electric 
costs by boosting efficiency, and 
improve comfort at the same time. 
Overall, Asia's potential savings 
from efficiency are even bigger than 
in North America, where Southern 
California Edison in the mid-1980s 


was reducing projected electric loads 
at a rate of more than 8 percent per 
year—at 1 percent the cost of build- 
| ing new power plants. 

6 Yet little of that potential is be- 
ing captured in Asia: Efficient use 


d gets perhaps | percent of the $2 bil- 
T у lion the World Bank invests each 
" year in power for developing coun- 
| tries. Why? Although Asian utilities 
dE seek the cheapest power and say 
> they want to use it efficiently, they 
: have no principle for allocating cap- 
* dj ital between those two objectives. 


By contrast, almost all North 
American utilities follow—or at 
| least claim to follow—the Federally 
у | mandated “least-cost” principle: 
They satisfy their customers’ ser- 
| vice needs in the least expensive | 
A ; way possible. Some states reward 
this sensible course by decoupling 
the utilities’ profits from their sales 
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(so they’re no longer rewarded for 
selling more electricity nor penal- 
ized for selling less) and letting 


will come from more-efficient use 
by customers—so-called “ne- 
gawatts.” Around 1980, the utility 


By rewarding utilities for cutting 
bills, not selling more energy, Asia 
could do even better. 

Ironically, some developing 
countries already make very effi- 


efficient refrigerator compressors 
made in Brazil and 95 percent of 
the compact-fluorescent lamps 
made in Mexico are exported. A 
Singaporean engineer designs the 
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them keep part of the savings as ex- 
tra profit. As a result, three-quarters 
of PG&E’s new power in the 1990s 


was planning to build another 10 to 
20 power plants. Now it plans none, 
and its customers are billions richer. 


cient equipment...for export. All the 


www.triwin.com 


SHOP OUTS 


world’s most-efficient big air-condi- 
tioning systems, but mostly for 
foreign buyers. 


Until Asian governments realign 


the mission of their utilities to 
meeting customers’ needs at least 
cost—mainly with energy efficiency 
but increasingly with renewable en- 
ergy—most of their capital and tal- 
ent will stay misdirected. Worse, 
Asia’s development will be stunted, 
its opportunities wasted, and its 
electricity scarce. Unlike America, 
though, Asia has an opportunity to 
do it right the first time. Фф 


Amory and Hunter Lovins are, 
respectively, director of research and 
president of Rocky Mountain Insti- 
tute (http://solstice.crest.org/rmi), 

a nonprofit center in Snowmass, 
Colorado, devoted to the efficient 
and sustainable use of resources. 
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Santa dill ramon д 


WHY PAY MORE? $39.95 (4.95 shipping). 2 for $74.95 

($5.95 shipping). CA res. add 8% tax 

FREE! BUY 3 GET ONE FREE! $119.85 ($6.95 shipping) 
CALL TOLL FREE: 1-800-348-6868 


CA residents add 8% sales tax. Checks and M.O.'s to: 
Bentley's For Better Living™, Dept. MIE, P.O. Box 31652 
San Francisco. CA 94131 ©1996 Bentley's 


Find all the water you need 
with a water well you 
drilled yourself! 
Since 1962, thousands of gardeners 
and homeowners have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells! You 
can, too. Call or write us 
today and we'll send you a 
big, free package of 
information about drilling 
your own well with the 
Hydra-Drill™ We 
carry everything 
you need for 
| ms home water 
juirements, 
ng umps 
tanks. 


— 


includi 


Ask about our “How To.. 
Call Today for FREE 


Water Well Drilling 
Information Package 


1-800-333-7762 


Г = шй шш for ‚Орик 7% 7897) -== g 


7897 Anderson Road 

i Opelika, AL 36802 i 
ÛJ YES! Send the FREE INFORMATION PACKAGE and 

|| tne itustrated guide HOW TO DRILL YOUR OWN WATER WELL. | 


і Мата j 


ee a س د‎ 


Рһоле (must have] то DeepRock 
————————— | 


One of the most 


powerful weapons in the fight 
NL. 


against crime. 


Parks, community gardens, 
and open spaces not only 
make cities more beautiful, 
they also help reduce crime. 
Call 1 800 714 LAND. 


TRIMMER on 
WHEELS! | 


Rolls "light as a feather" 
on two BIG WHEELS! 


TRIMS far easier, better, more 
[precisely than hand-held trim- 
|тегѕ. Plus MOWS everything 

from whole lawns (even wet!) д 
|to tough waist-high growth with 
lease! Rocks, roots, stumps, etc., 
do it no harm because the "DR*" 
|has no steel blade to bend or 
jdull. Perfect for ALL mowing 

and trimming around smaller | 
properties, vacation homes, 
etc., or for finish- 
up mowing/trim- 
ming after riding 
mowers on 

larger parcels. 

A delight for 
anyone 
to use! 


1 Please rail this cou n today for FREE DETAILS about 
| the Revolutionary DR* TRIMMER/MOWER inchdingi * 
Jod of Manual- and Electric- pu. Models, ' 


n" Savings now in effect, and 30-Day Risk- Free! и 
| Home Trial. There is no obligation. Е 
i 
! Name a 
PSC i 
ү Address _ 
i $ 
I City State ZIP o 


ı To: COUNTRY HOME PRODUCTS", Dept. 1859 1. 
Meigs Road, РО. Box 25, Vergennes, VT 05491 ! 
тт ao 


SPIRAL STAIRS 
Coast to Coast Delivery 


FREE ENCLOSED 
TREAD ENDS 
$220.00 VALUE 


Save 30 % to 50% 
Stock & Custom Stairs 
| Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 


FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES - 


P.O. BOX 183, EAGLEVILLE, PA 19408 


610-631-1360 FAX 610-631-9384 


obligation. 


ENE ed from ms 77i 
SCIENCE & CHEMISTRY 


BE THE FIRST TO KNOW THE HIDDEN 
SECRETS OF NATURE 

In the just released book "THE THEORY OF 
UNITY" the present enigmas of gravity, mass, 
space, distance, time, and inertia are explained 
in simple terms. Albert Einstein's unsuccessful 
quest for a "unified field theory" is over. This is 
the Big Picture; The Theory of Everything. 
Additionally, neutron particles, lightning balls, 
and some UFO phenomena can be defined as 
spherical, linearly polarized, electromagnetic, 
standing waves. "THE THEORY OF UNITY" 223 
pages (cloth) $39.95+ $5.00 S/H (U.S.A.): P.O. 
Box 12905, Goshen, IN 46526. For credit card 
orders, call 1-800-547-0454. Money back guar- 
antee. 


“Laboratory” Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street, Unit A, Grants Pass, OR 97526 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 


Catalog $5.00 Chem- Lab Supplies, Dept PS | 


1060-C Ortega Way, Placentia CA 92670. 
714-630-7902 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE", INSTRUCTIONAL 
BOOKS, 
LOG" $2.00. PYROTEK, P.O. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


a SPORTING GOODS 


MX-5 SUPERBIKE ENGINE ME Е 
ALSO GAS / ELECTRIC: £t 


| «Motorized Folding Bikes 
| *Motarizad Skateboards 
*Go-Peds @/ Scooters 
» Bicycle Engines 
For Sales Package send £2.00 
[Credit Card Phone Orders also ассер г 8 


FIVE FLAGS DISTRIBUTING fare. 


How would you 
like to work 

from your home 
in your sweats? 


You could if you were 
one of the 25 million 
Americans who are 
now working out of 
their homes. Get the 
scoop on the work-at- 
home market from 
two free cassette tapes. 
There is absolutely no 


Call for FREE cassettes 
1-800-343-8014, ext. 3458 


MANUALS, VIDEOS. "HUGE CATA- | 


PS996 


Reverse 
Design 


eoLOC 


&OCBSI 


Littleton, NH 03561 


SATELLITE/PUBLICATIONS 


IF IT'S IN ORBIT- IT'S IN SATELLITE TIMES 
MAGAZINE. Check Out ST On The Internet at: 
http://www.grove.net 
Or Call: USA and Canada: 1-800-438-8155. 
Elsewhere: 01-704-837-9200, For Your FREE 
96 Page Copy of SATELLITE TIMES MAG- 

AZINE. 


SECURITY/SURVEILLANCE 


. Cell а Home Phone Scamblers, Covert 
1 Video Cameras, State of the Art Electronic Devices 
- x? YOU NEVER KNOW WHO'S WATCHING OR LISTEMNG" 
For a Full Catalog Send $5 Check or M.O. to: 
Ї1-ЕРҮ, Inc., PO Box 1707PS Amherst, NY 14226 
й or call (716) 874. 1707 


COUNTERSURVEILLANCE | 


A One-Stop Source for: 


Bomb Detection e CCTV 
Countersurveillance 
Covert Surveillance 

Hidden Cameras • Night Vision 


Recording Devices © Tracking Devices 
Transmitters 
Send $6.00 for catalog 
(includes certificate for $10.00 OFF first purchase) 


E AMERICAN INNOVATIONS, INC. 


119 ВасктАанп Cra.—Ste 315 Nanuet NY 10954 
(914) 735-6127 * http://www.spysite.com 


Send coupon with payment to: 


| 

l 

i а Ша 

af fALittleton 
| 


Special Get-acquainted offer... 


TWO SILVER CLASSICS 
ACT NOW & SAVE 
OVER 70% 


In 1916 a German immigrant named Adolph, 
Weinman designed two U.S. coins which reflected the 
new American spirit. These coins — the “Mercury” 
Dime and the Liberty Walking Half Dollar — were so 
beautiful they instantly became Collector Favorites! 


Giant Savings For You 


You can now own BOTH of these .900 Silver Classics for only $2.95 — and save 
over 70% off our regular catalog price of $10.95! You'll also receive our 
és fully illustrated catalog, plus other fascinating selections from 
©), our Free Examination Coins-on-Approval service, from 


which you may purchase any or none — return balance in 
15 days — with option to cancel at any time. This is a limited 


/ introductory offer — please, three sets to a customer at this 
special low price. Act now! 


Littleton Coin Compan 


Mr./Mrs./Ms. 


Address 


Coin Company 
-— KMW316 f» 


STAMP COLLECTING VIRTUAL REALITY 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


| TELECOMMUNICATIONS | 


FREE PHONE CARD! 19¢/ minute to ANY- 
WHERE in U.S. John O'Connell, PO Box 482, 
St. Claire Shores, MI 48080-0482. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $135.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


LATHES 


ы. „| ‘Mills ‘Metals «Books 

— *Precision Instruments 
peg S Free Catalog 

513- 322-8562 (800 number for orders) 

CAMPBELL TOOLS COMPANY 


| BOLTS, SCREWS, TOOLS, WHOLESALE, Di- 


RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


CNC 3D milling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
ufacturing, POWER CNC (415)857-0478 


Build It Better With Blue Ridge: 
Planning your next project? We can help 
Gain the Jet Advantage with Blue Ridge 
Woodworking & Metalworking Machinery 
& Tools. Call today for Free Catalog. 


y other brands & products available.) 
538 


Dime & Liberty 
„Now only $2.95 per set 


City а State | 
Full 45-Day Money Back Guarantee of Satisfaction 


Celebrating Over 50 Years of Friendly Service to Collectors 
| Q YES! Please send me the Me 
| Walking Half Reg. $10.95..... 


How Many (limit 3) | 

5 Total Enclosed | 
| 

l 

l 

i 

7 j 

= 


Tu: 7. Five Ривисатом SET! 


Plus FREE BONUS "VE Canoons 


a ONLY 49!" 


і Virtual Reality ап Ex j 
Ti egy an axclusme геро 1 on th 
Е вхріові ioni od VA В medta. amusement 

Or & wa bius o 


m: ый taniy Dy? кш" eS 
Directory = 5 your gade to hur ts тесі atc ompan Tut 
books, sofware, pro "Unos gina "Un кайчы, DÀ 
Primer с veniri YAML, Du ing virtual words on the vem T 
TES i — xi the infer net, ABCs ol setting: up your cwn internet hor 


Desktop VH c coran à i Comp e Din "er On using V / ar 
Muss. 4 Р sot how ones! НЫР ^ 


ad | 
TREE BONUS! 
lj r 


Juan а pones. — 
rtu al world bindir sow аге comprehen 4 yn. Cartoons 
ا‎ i e compe эуе} 
os A solbwüre more! VB infa 
portale pth lis tes ol Fra. wre 
devoted lo V 1. Jk, ihe seamh paper, m imei | 
FT ТР downio ad tes & YA-relak ed neasg оир, acie listings from back 
issues of VA mags, whe va to go Pepe menca real VR, гез ars of popular 
VH books L Dossany of VA lone mat VH f RE . ore | 


: 24 исилев SD Dor {ГЮ 
Z fs 221-800-951-71 00 7 
an Fax Onvens 619-485-0429 (БА 
ЕЗ Check or Money Order fo: Virtual Reality Publishing 
Т San Diego CA 982128 


6486 Bernardo Center Drive, Suite 378, Б 


WANTED TO BUY | 


Gold, Silver, Platinum (any form). Assaying 


` service. Free price quotes. Top payment. 


1-800-932-1010/617-326- 3442 


WATER PURIFICATION 


| Electronic Water Softener no chemicals or 
| plumbing needed, removes limescale from 


pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


INFINITY 
3000! 


STARGATE 


the most advanced converter/descrambler 
available - offers what no other company can! 
* 125 Channels (800 Mhz) 
* Replaces all Major Cable Company Equipment 
* 30-day Money-back, no questions asked Guarantee 
* ]-Year Warranty 
* Ask about our Extended Warranty ортол 
* Moved? Cable System Changed? No problem! 


We’ll upgrade your Decoder for FREE 


Fil 
anne 


HI 


"la FIA 
MID cator 


5723 F Street 
Omaha, NE 68117 


Ar Ms ТЕК Cable TV eos 
“ELECTRONICS DESCR AMBLERS ee) 


.eading the way to excellence 


.. A GREAT giftidea | 
| for that hard to buy for] 
person on your list! 


" e STARGATE SST 
Hori e Factory [Installed 
ae DESCRAMBLER 
e Volume Control 

& Parental Control 
A e Sleep Timer 
m © Audio/Video Ports 
ES 


Now Only! - 


Call for vour FRE * Me or we are on the 
. Internet at http://www.register.com/nutek 


Open 24 hours 


$279. 


UPS: 


1-800-526-8835 32| 


WE CARRY ALL MAKES AND MODELS 
*SCIENTIFIC ATLANTA® *JERROLD* *ZENITH? 
PIONEER” “STARGATE” *INTELESTAR? 
| Picture Improving Energizer Cables 
Video Stabilizers e Universal Hemotes 
| Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
| FULL WARRANTY GUARANTEED!! 


1-800-835-2330 


Order by C.O.D., Check-Via-Phone or VISA / MC 


Please have the make and modal # of the equipment used in your area. 


Patent = 
Pending _ 


| $ Cars, Trucks, Boats, RV's, Motorcycles, Pools, Hot Tubs, Docks, Airplanes, 
Machinery. Great for Workshops, Restoration, Pains, Sandblasting, Camp or Temp. Shelter, 
Gov'nt & industry Contracts, Greenhouses & More. SIZES tram 5' to 60° w, up to 30°h, Any Length. 
г Galvanized, Steel Frame. Durable Cover & Zipper Door. Covers last 
to 20 years. Dior: It's withstand Ice Rain, High Winds, Sun, Sap & Te Snow! No ی‎ or 
permits required for portable shelters. | Assembly & Anchoring. / 
Dealers & — deduced m TO YOUR ойо! | 


а, о Kit Holds Door in 
Any Position 

— Fits All Shelters 
Weather Proof 


ee ' 


09 [T3 96 


4 
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[CABLE TV 


| Renting from | 


А2 | your Cable 
„ | Company is 
like money 
b down the 
“Tube!” 

т 


Converters 
Accessories 


You Now Have A 
CHOICE...save money 
by purchasing your cable 
equipment. By owning, 
you can still receive all 

| basic and premium 

| scrambled channels 
through your cable 


company. We offer the lowest prices on all major brand names 


Company 


i — 
J ar j 7 b" ‚ - ROM | & 
ewe Ead N кө) 


Yes! WE STILL 
HAVE THE 


ORIGINALS! 


TvT - 3G, TNT, 
PioNEER? PIO-3* 


Hy owning, you can still 
receive all basic and premium * 
scrambled channels through 
your cable company. 
Zenith and 


кине из 
régie 
rademarks and 


аЛ relerencas ara 
lor identilicabon 


MicroCom 
Industries 


SRELETON KEY 
= Works With Mast Locks 
Amaze 
Your 
Friends 


You Get 3 Sized Tension Keys. Precise Instructions & More. | 
Noter this device is 16 Ба used for demonstration purposes any! 
Satistaclion Guaranteed or Full Refund: 2 weeks delivery, 
Send NOW only 58.95 + 52 S&H to: Sale Marketing Co., 
90 W. Montgomery Av No.366R, Rockville Md 20850 


Cable TV Descrambler- 


NEW PRODUCT 


No Converter Necessary 


1-800-664-6999 


Works With All Systems 


CABLE TV 
DESCRAMBLER 


FREE Trial 
FREE Catalog 


"^ a ] We Beat 
B T 
DEALERS WANTED ANY Price Price = 
EARN EXTRA SSS VISA - M/C- 


-800-535-1843 25с0иея cop 


CNC Concepts Inc 8.5 M-F. SAT 10-2 
| V Box 49503-P5 Mols MN 55449 — Central Time 


>> 09 GE] 96 


ë a 
Novavision 
A must for any “home theater." 
* Picture-in-picture 
* Simultaneous watelrecord 
* Channel ID 
* Volume/Mite 
* Audio/video outputs 
* Parental control - 
* On-screen display 
a And much more! 


Call for your FR 
catalóg toda V 


Af) HAND 
80C )/ 665 5-2 2 ?0( 9 


including Zenith, Jerrold, Scientific Atlanta, Tocom, and Pioneer. 
FREE 30 day trial period and 1 year warranty. 
So, if you are tired of the rising cost of cable TV... 

Add-on Cable Call for your free catalog today se 


"у у 


80 0/3‹ ^ч Д -0 847 5 


mic 
TZPC 145 Converters 


Zenith® 
ST1600 
$249 


FREE 30 day trial 
period and 1 year 
warranty 


All Other Models 
Available 
Call for Pricing of 
Smaller Quantities 


We have the 
BEST DEALER 
PRICES 
anywhere! 


MasterCard * VISA 
AMX * COD 


only 
$285 


Cable Talevision Consumer, 
Protection and Competition 
Асі of 1992 


ALL TERRAIN 


4 WHEEL PEDAL BIKE 
GOES ANYWHERE! . . 
2WD Positrac 

36 Speed / 
1,244 Seater ff Yess ees d 
Street Legal 

Free Literature 24 hr. 615) 822. 2737 Ext. 5792 


RHOADES CAR 5782 è 125 RHOADES LN 
RH CAR HENDERSONVILLE, TN 37075 


ESN Reader $445 | 2 
Cellular Software $149 Pm 


To receive а full brochure 
nds aud e all or send p "Ee I 
sik fax company lenerhead to re eive at 
г bv füx. АЙ customer 
ims rA А TE ev cun der 


Бушр ist г 
(805) 678: 4723 Жа. "ne hene 


557 W bn la [ап Tuenerme 


' Factory Clearance Sale 


SHOPS * GARAGES 
STORAGE & MORE 


WE'LL BEAT ANY PRICE!! 


Made in 
U.S.A. 


sli Steel | ; Sra 
теби LEN A 


ex re im 


American Steel Span 


ALL MAJOR CREDIT CARDS ACCEPTED * 13492 Rese 


‚РО. Bax 606, Dept S * Daleville, МА 24083 * 1-800-817-5267 


d — 
. 52 Te 
E I Lx 


14937 Industrial Rd. 
Omaha NE 68144 


13 Month Warranty. 
Friendy, Courteous Service. 
Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: | 


1-800-729-1776 


SHOW TIAE «бе 


The Best in Cable 25 E a 
CONVERTERS & 
DESCRAMBLERS 


d 


relate 


Prelude 


We work hard to be the Low Cos 4 Shop t the rest, then call us to 
compare. We guarantee you, no Der enable firm can beat our prices! 


COD * Master Card * Visa * Amex * Discover 
Show Time Cable * 643 N. 98th Street, Ste. 260 * Omaha, NE 58114 


Your Low Price Leader 


800-643:47258 


Converters & Descramblers 


Call 1-800-715-6789 


"Zenith? 
2 Scientific 
Atlanta" 


=Panasonic® 
в Jerrold” 
s Pioneer’ 


FREE Catalog 


Al's ¢ Full ote Stars 


'arcn Bivd « Suite 120-113 « Austin, TX 78/5 


CAD Build It Yourself 

DIGGER 2:7. 
' Brochure FE 

Plans to build and use * Self propelled н Y! | 

* Na machining * Саг towable 

* Under $1,200 to build 

* in use over B years 


No TA NT Lk Y 
Add tens of years of AAA credit in your credit fih 


“OVERNIGHT”. 100% Lega! 33ГЕ 


| Im Gold (P3) 

FBI, DMV (DUI) ро Box 15574 

Files too... Beverly Hills, CA 9020 
. Bankruptcy nat necessary Computer not mesde 


EASY AS 1-2-3! TONS OF EXTRAS 


REMOTE CONTROLLED SECURITY ™ [s i к 


+ DRIVEWAYS * PRIVATE ROADS 
| 1 | * ANY RESTRICTED ENTRANCE 


Я. 
М — S n -— 


| б “Шс, 


VIN _ ANY SIZE — 
STEEL + ALUMINUM «WOOD | 
BRASS = STAINLESS 
shippa dina Complete Umi ar КЇ 


Free Brochures 
TOLL FREE 
(1-800-231-0793) 


STOP JAMMING ME! 


If you rent video tapes, they’re 
jamming you too. 


When playing back rented movies you will notice | 


| annoying flashes, streaks, jitters, This is caused by 
| copy protection jamming embedded in the video, 
The VC3 will spot and completely eliminate 
all current copy protection giving you a crystal 
clear picture. CABLE DEALERS WANTED! 

limi | i 
*Works on all Tv's, VCR's, Beta, cable. 
*Digital state of the art. 
*1 year READER: Кү 95 a 

| a/MC/COD 


1-800-215-9412 
512-257-2552 


IMAGE ELECTRONICS INC., 
100 East Whitestone #296, Cedar Park, TX 78613 


EQUIPMENT 
Dinect 


U The 
ff ior cable ТУ SC a eres 
VERE THE DEALERS BU 


Can play as 


Your VCA Tapes 
| Cigar as Day! 


А 
Eliminales Copy 
Protection on amy lape 


g7. 
1 dn] = Г 
| warranty, | 
“рү amy retall bought tape j 
Power Cord and RC Plugs Included 


CALL NOW! FRE 30 Day Triat 


Cable TV 
Descramblers 
| Converters * Filters * Accessories 
a0 cay Free mal- CO) RISE] 
unbediooe wnoesoie paces! 
Affceckabee extengec woarnmgnty E 
1 Year Warranty on ol products NE 


Free 
Catalog 


Call the . 


ble professi Eni Ail 
Credit Cards Welcome! 


1-800-379-3976 


WEB SITE ADDRESS: HTTP: / /ORION-ELECTROMICS.COM 
Prices staring 


(Olea as low as $99! 


u s, — bd agde other wd eer отита P : 


"==" Helicopte 


Easiiy Boul dn Cra Wii * Comes Compisin 
ТЕЙ AH Тап Sera» Go Anata! 2 


For Customer Service 
сиг Questions Call 
$30 > (816) 637-2000 : 
1| Revolution 
Bd 545 Hel моен тан: Dorp: 
i $55|1905 W.. 


| ы M^ БАРА 
T0 for E) Excelsior Springs. MOE 4 


Credit Card Orders Only ly: | 


1:800-637-6857 


MATCH OR BEAT 


^ 1 ANY ADVERTISED ^ 
ОВ WHOLESALE PRICE! 
SAVE $$$ - DON'T: RENT 


CALL FOR FREE CATALOG! 
Pioneer 
Tocom Century 
Jerrold Panasonic 


Oak Sigma, Scientific Atlanta 
and more! 


Call ДА Electronics Today! 


Zenith 


| 800-258-9512 


CREDIT CARDS ACCEPTED 


è Financin 

| Available 

ls Low 
Monthly 
Payments! : 


T E 
= | 
E — в. 
i} $ an ck а 
2 17 5 i 
У ! 
ү, 


Save on E f 2 
Select Models 88 | E T, 
25x38«30«48 ae ee 
| 40x62 » 50x120 SAVE UP TO 50% 
| Buy factory direct! • Build it yourself! 

American Üwned « American Built 


Some larger sizes av этии 
f N MIRACLES? 
1-800-843-8275 


IE au UNI 
| TEELMOSTER” 1-800-888-4606 


COPY RENTAL TAPES WITH OUR | 
* VIDEO STABILIZERS 
ОА 100% MONEY BACK GUARANTEE! 


| SAVE - 3 - EVEN T 3 
‚ оп premium CABLE TV EQUIPMENT. 


SAW MILL $3795. 
| FREE INFO 


расгау Inc. 


90 Curtwright Dr. 
Unit 3 3 
y Amberst, NY 1422] 
7 1-800-661-7746 
Ext. 101 


The First and Only High Quality 
Affordable Night си 


Discover the xm of camping, boating, 
bird watching, and fishing. 
f * No risk 10-day money back guarantee 
| * 2-year warranty (optl. extended warranty) 
e Factory service and technical support . 


| Call now for a technicol consultation, FREE full color 


brochure, and price quote: 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 


DAKOTA ALERT, INC. 


Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY | 
SAVERS 


99.9% | 


FIREPLACE GAS LOGS: Vent-Free, 
heating efficiency, major brands at Discount 
Prices. 908-886-2189. 


FREE ENERGY SYSTEMS, MORE! Good 


Catalog. $2.00. DWFRENCH, 
2010(DRPS), Sparks, NV 89432. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2bEPS Bowling Green, MO 
63334-9350. 


POB 


INCREDIBLE INFORMATION Electric utilities 


want hushed. U.S. $12.95 money order- ELEC- 
TROTECH, P.O. Box 46897, Kansas City, MO 
64188-6897. See our website: 


| http://www.usads.comvelectrotech/index.htm 


ALTERNATE ENERGY 


SAVERS Г 


INDEPENDENT ELECTRIC SYSTEMS dis-# ! 
count Catalog $4. KANSAS WINDPOWER, | 
13569-PS96 214TH Road, Holton, KS 66436. 4 a 
NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, „а 
Box 306-S9, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- -& 
gines. Creative Sciences Box 8001 New Albany, 

IN 47150 | | 
—— ا‎ ÀÓ———————— “я 
PERPETUAL MOTION MACHINE! Build with | 
hardware store parts. The ULTIMATE SCl- A 
ENCE PROJECT PLUS! Complete plans, ` 
$7.00. William Ross, Box 26021, Windsor, ON, 
Canada, N9A 7E9. s: 


STIRLING ENGINE Videos. Plans, Books, Kits. 
Catalog: $1.00 (Refundable). BCS, Box 276-PS, 
Fulton, MO 65251. 
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APPAREL | 


SUSPENDER WEARERS: SICK AND TIRED* ` 
OF SUSPENDERS THAT SLIP OFF YOUR 
PANTS? Hold-up Suspender Co. introduces 4 
suspenders with the patented "no-slip sus- 
pender clip." Guaranteed to never ever slip. For 
brochure or to order call (800)700-4515. 


ASTRONAUTICS E 


BUILD YOUR OWN а 
ROCKET MOTORS! IM 


@ UP TO 80 POUNDS THRUST! 
6 USING SIMPLE MATERIALS! 
® FOR JUST PENNIES APIECE! 4 


Homemade rockets go together quickly Use 
homemade fertilizer/charcoal fuel, Models 
П» thousands of feet! Speeds lo MACH I! 


Write tor ous gb ue, and we'll send you а № 
Кики dun t electric rocket 
igniter AND teach pe how fo make Your ow fi 
homemade rocket motor casings, all using 
materials you'll find around vow house, т * 


SEND $2.00 TO: 
re t. PS9, THE TELEFLITE 
` RPORATION, 11620 Kitching, 
Maris Valley, CA 92387 


| ASTRONOMY : ү, 


ASTRONOMY BEAUTIFUL 20х30 COLOR * 
PICTURE OF MARS, JUPITER OR SATURN. 
SUITABLE FOR FRAMING. SEND $29.95 4 


| PLUS $4.50 FOR S/H TO STELLAR CRE- ' 


ATIONS, 36542 


FARMBROOKE, CLINTON 
TWP, MI 48035. | уй. 


AUDIO/VIDEO EQUIPMENT 
| SPEAKER EDGES 


2 a 
* DIY Surround Kits Save Big $$ 


H, Full Service, Factory Authorized 
F Repar ALL major brands. 
+ In walls, ceiling speakers, 
о nacen pars, ch 
CALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS « VISA/MC/DISC/AMEX 


REPAIR FOAM ROT 


YOURSELF! | 
* Save $$$ w/original kit! EE 
| = Kits to fit any speaker - Advent, -= 

AR, JBL, Bose, Infin., EV, etc. 2 
* Surrounds, adhesive, & instr. — 
* MC/VISA/ Discover = No GODS 49 
* Call last for Best Price а 
* Phone 24 hrs. 704-697-9001 


or Toll Free 500-161-352 


AUTO SUPPLIES & 


EQUIPMENT 
PROTECT YOUR INVESTMENT AND CAR!!! 
WORLD'S SMALLEST GPS TRACKING UNIT. 
LARGE SUGAR CUBE SIZE. WORKS * 
WORLDWIDE. 
$599.95 EACH. 1-702-786-2686. VISA/MC. - 4 
ALLOW 4 TO 6 WEEKS FOR DELIVERY. 


REMOVE TRUCK CAP, FREE STANDING 
HOIST KIT. ACCI, PO BOX 818, BETHEL, CT 
06801. == — т. 
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AUTO SUPPLIES & 


; AVIATION 


BETTER HEALTH | 


BUSINESS OPPORTUNITIES 


EQUIPMENT 


THEFT DETERRENT WINDOW STICKERS. 
a 56. 00/ PAIR. E.M.G., PO BOX 355,WOOD- 
* LANDHILLS, CA 91 365-0355. 


^ ^ BATTERY MASTER SWITCH 


| 


he 


4 > HOP. Inc. 


+ 


t- 


e 


a 


a 


й 


T 


| 
* 


Ы i 


, 


b 


LE 5 | 
AUTOMOBILES 


ALTERNATOR Generator Rebuilding Book. | 


+ Trucks, 
hy | DEA. 


* 4 Co. POB 403,  Weirsdale, FL 32195. 


t| AVIATION 


EER ULTRALITE AntiStal & Spin Design 


savenow $13.95 ш = 


Just turn the knob. Disconnects all electricity fram 
the battery. Removable knob. for unauthorized 
operation or theft deterrent. Great for boats toc’ 
Heavy duty construction. Add 51.00 for side 
PO. 938 
1804 Hwy 68 
Benton, КҮ 42025 


terminal batteries 


(502) 527-5536 


Price: HV, Box 26044, Las Vegas, NV 89126. 
E-mail: hvhedeng@ix.netcom.com 
WWW: http;//www.bluehawk.com/-d.hulet/ 
repair.htm 


¥ 
CARS FOR $100! Trucks, boats, 4-wheelers, 


motorhomes, furniture, electronics, computers, 


Кес by FBI, IRS, DEA. Available your area now. 


Call 1-800-513-4343 Ext.S-20025. 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


GOVERNMENT SEIZED CARS FROM $1251 
boats, 4-wheelers, motorhomes, 
furniture, electronics, computers by FBI, IRS, 
Your area now 1-800-558-8672 
Ext. A-5200. 


HOW TO SPOT MECHANICAL. PROBLEMS 
BEFORE BUYING A USED CAR. BOOKLET. 
$5.00. HOW TO, PS-8, P.O. BOX 565, OKEE- 
CHOBEE, FL 34972 


NO MORÉ FREON. Operate your air conditioner 
without Freon. Low cost, no modification neces- 
sary. Complete details $5.00 SASE. The Bebe 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AIRBOATS - Hovercraft -Wind Machines. Plans, 
Propellers, Supplies. Catalog $5.00. SPIE) 
Meeker, Oklahoma 74855. 


Join ie Рой Фета 
Gat a full year of Roto 


ne or fax: (219) 353-7227 VISA/MasterCard 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Heturns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


fhe irodam of api sky Еау built in one Week |! 

Na License needad 
Biulid this simple piane 

using urethane loam 

^ E and wood Propulsion 
DURO ae options range trom | 
go-eari engine la 
4 » Rotex power | 

PL = = = шш шш. 


/ Complete & Fully illustrated al 


| xen 153. ib 
Max BO mpi: П i 
| AEROTEK ENGINEERING, inc. PLANS $15+ $3 postage, 
14019 S.W. Fwy, #301-260 1 Includes a Ultralighl Guidebook g 


và Homebuilt Ultralight Catalog | 
=E am um = = = шш m ва Ба ша th 


Sugar Land, TX 77478 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 


+ ground unassisted. Safe, Simple, Inexpensive. 


* 


› 


Detailed book with sources. Now only $19.95 
EASYUP 1089 Medford Center #244s, Medford, 
OR 97504 i; 
http//www.wave.net/easyup/ 


THREE HIGH PERFORMANCE PAPER AIR- 
PLANE DESIGNS. FIFTEEN PREPRINTED 
FLYERS. EASY CONSTRUCTION. $5. LOW- 
MASTER, 2110 N.ROYER, COLORADO 
SPRINGS, CO 80907. 


o9 [T] эв 


Is Anitgravity/ Electrogravatics an applied sci- 


ence in nature? (The 4 KNOWN principles of | 


flight are!) It's possible alien technology ain't 
so alien! Sound crazy? You might not think so 
after you experience the whole amazing story in: 
"Principles of Flight" An information rich 
qualitative science paper. 26p. copyright, 1996. 
This is not the kind of information you want to be 
without! $6.00 (U.S.) $2.00 S/H. GRAVOD- 
YNAMICS, 2501 Riverside Drive, 45099, Coral 
Springs, FL 33065. 

номевинт HELICOPTER 


Б да ‘low-cost, easy ER 


- mE am —— 
1 ‘ay ^. 
i Р 
t [ L Nose p Tir " 
м | ah te ШЫ | 


Words 


VORTECH. Pie 
PO Box 511-А 
Fallston, MD. 21047 


ZR hr Orderline: ы 


(б- 1 ‘Construction Plans: | 
| ony $24. 95 


| Add 3 vign auda 54) 


| Сато ow: $10 
D cecal ae 


20 PROJECTS of PVC PIPE 


GO-KART/ BAJA/ HOVERCRAFT’ SNOWMOBILE/ SE ta 
БАН ВОАТ/ GREENHOUSE/ SWIMMING POOL/ & MO 


Incredible 


+ $3 pos i 
ion of EA il г-м all 20 projects, 
DESIGN PO. . Bax 36674, Houston. TX 77236 


— «Е» 


Super-Low-Cost 
Simple сес а 


è Powered by motorcycle О ^ 
or Rotex engine T X 


Jat power for = T« PERBON HEL 
COPTERS * AIRPLANES * JET PACKS, 
* QO-KARTS * BIKES * ROCKETRY | 


Complete Pulsejet Plans} 


ONLY $2055 $ 
plus $3 p/h — $6 foreign j 


‚ | Onder from Windspire . 


PO Box 145 * Dept 
Long Green, MD oa ыл Î (4101836. “6824 w 


BEER/WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call.U-BREW 1-800-845-4441, 


‘North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


KEG HOMEBREW. SAVE TIME AND MONEY. 
INFORMATION," S.A.S.E OR SIMPLE 
INSTRUCTIONS, $14.95. NELSON, POB 167, 
WATERTOWN, CT 06795-0167. 


WINE FRIGIDARIUM STAND. Keeps Wine | 


and Champagne Deliciously Chilled Without Ice 


Bucket and Towers. $19.95« $2.50 S/H. J&J | 


Products, 388 E. Marwood Lane, Fresno, CA 
93720. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog, Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, 
64054. 


BETTER HEALTH 


DESTROY INDOOR GERMS! Air Purifier For 
Central Heating’ AC. Plans, $14.95. Kits 
Available. CDM, PO Box 180496, Utica, М! 
48318. 


Independence, MO 


MEN! Build Stamina and Endurance With Sci- 
entifically Formulated Herbs. $42.95. PW Mar- 


keting, PO Box 13722, New Orleans, LA 
70185-3722.  (504)363-1140. Money-Back 
Guarantee. 


: Home Appliance | 
=) Purifies Your Tap Water 


| EU | | | Drinking Water 


; Е | Free Catalog 1-800-874-9028 


| Waterwise" Inc 
— .— PO Вох 45984 Center Hill FL 33514-0459 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS -- PATTERNS -- EPOXY 
~ FIBERGLASS ~ SUPPLIES — 250 DESIGNS 
= 6170" = Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies -- CATALOG -- $2.00. BOOK "Ama- 
teur Boatbuilding” -- $6.00. CLARKCRAFT, 


| 16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. Box 1804/PS6, 
9152 Rosecrans Ave., Bellflower, CA 
90707-1804. 310/630-6258. 


KITS- PLANS- MATERIALS 
CATALOG: $3.00 
THE WOODEN BOAT SHOP 
1007 NORTHEAST BOAT ST. 
SEATTLE, WA 98105 


E BOOKS/ PUBLICATIONS 


FUTURE PILOTS! What YOU need to know. 
Save time, money. Guaranteed. Send $12. 
Stangel Aviation, 1528(301B) S. Koeller, Os- 
hkosh, WI 54901-6167. 


PUBLISH YOUR BOOK! Free РИТ to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


BUSINESS OPPORTUNITIES 
$1,000/ Day Profit. Leam PAINTLESS Dent 


Repair. Training, Equipment, Only $3,995. 


(800)995-DENT 


31,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-PS, BROOKLYN, NY 11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS9, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


#1 RESEARCH SCIENTIST developed mirac- 
ulous learning difficulty cure (3r's). Mailorder, 
MLM. 519-681-4083. 


EASY TO RAISE AUSTRALIAN 
FRESHWATER LOHSTERS and 
GIANT CALIT. EARTHWORMS, 


Y HUNTER INDUS TRI ES 


=. ately Au | 
12041 Tierra ROAD * Guaxapa Hiis, Саше. 91344 


(8181 363-0202 PH * (818) 360-8562 FAX 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-Р596, 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 


Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... 
Free іпѓорак!... 
Parkway, #249, Brooklyn, NY 11236 


Assemble products at home. 


$2,000 WEEKLY WITH YOUR CAMERA. 
FREE DETAILS. PhotoOP, BOX 4916-Р5, 
GLEN ALLEN, VA 23058. 


| Melvyn Powers, 12015 Sherman Rd., 


Universal-PS, 1454 Rockaway | 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800- 657-3378 or (303)654-7115. 


$5,000 MONTHLY COLLECTING AUTO- 
GRAPHS BY MAIL. EXCITING FREE REPORT. 
1-800-666-3564, RECORDING. 


T-SHIRT PRINTING MACHINE 


ГА We manufacture professional 

۹ NN / single and multi-color screen 
printing equipment. 

Inexpensive. Call far 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


[carco мес. совр. miami, FL 800-869-6338) 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


$500+ weekly processing TV commerical sur- 
veys! Details free. SSO, Box 184, Ellenwood, 


GA 30049. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
|4555 NW 103га Ave, • Ft. Lauderdale, FL 33351 | 


$70К A MONTH. Home Business. Free Proof! 
Cleveland, Box 775, Atlanta, GA 30301. 


Advertise your product’ service to millions on the 
Internet. FREE OFFER! 310-281-8202. 


COUNTER-SURVEILLANCE pays $250 
HOUR! Learn How. No experience necessary! 
Free details. 1-888-SPY-CITY. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


FINANCIAL INDEPENDENCE, НОМЕ: 
BUSINESS, EASY: Whitman Products, Box 


211, Sharpes, FL 32959-0211. 
lC] 


EARN $60,000 YEARLY 


i 
Repairing (not replacin ng) stone dam- | 
aged windshields and plate glass. | 
Learn how a З minute repair can earn |; 
you $1200/week! -> | 
CALL NOW! | 


1-800-695-6224 
FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 |; 


| Earn $1000's weekly Stuffing Envelopes al 


Home! For info send S.A.S.E. to: Sunshine 
Distributors, PO Box 1039, Chardon, Ohio 
44024. 


EARN $2,000 WEEKLY TAKING PHOTOS AT 
HOME. FILM FURNISHED. PHOTOCORP, 
4500 SUMMER, SUITE 134-S, MEMPHIS, TN 
38122 


ENVIRONMENTAL MOBILE POWER WASH. 


| Equipment, Parts, Training, Technical Support. 
| Free Catalog. Call 800-433-2113. 


http://www.dcs1.com 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
North 
Hollywood, CA 81605. 


| http://www.mpowers.com 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 
Brokerage. Property Acquisitions. 
1-800-989-0151 


FINANCIAL INDEPENDENCE, better health, | 
more time for yourself. It's all possible with our 

network marketing opportunity. Recorded mes- 

sage (B00)746-7410. 
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BUY IT WHOLESALE _ 


BUSINESS OPPORTUNITIES 


every year on mailorder products? 


Everyone you see | 


advertising in this magazine is making a fortune! You can | 
too!! My fabulous new book will teach you everything you 


need to know to start your own successful mailorder 


business. 


My home-based business made over | 
llars last year! And if | can do it, 


ANYONE can! Leta professional teach you all 
of the secrets. Do you want to be independent? 
Do you want to work from home? Do you want to | 
make lots of money? f you answered yes to any 


of these questions, then don't hesitate. 
your future today! 


In vos: in | 


A Wealth o Information p ONLY $24.95 


ORDER TODAY! 


You'll 


1-800-639-6369 = 


did. 


Your order will arrive in 2-3 days! | 


be - you 


100% MONEY BACK GUARANTEE if you are not completely satisfied. | 


FREE! 1001 Fast, Easy ways to make money. 
Send name/ address. Money Making, Dept. PS, 
Box Z, Studio City, CA 91614. 


FREE BOOKLET on profitable home business 
opportunites. Write today. Fasano Publishing, 
3924 92nd Drive, Dept. 1012, Des Moines, IA 
50322 


FREE NETWORK MARKETING catalog and 
magazine, plus, publishers #1 opportunity 
800-786-5493.Р5 


FREE! Turn any Computer into а Money Ma- 
chine. Free X Report 1-800-221-3813 
OperPS101 


GET PAID $268. 20/ Roll Taking Puy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


Guaranteed! How to make at least $7875.00 a 
week. Send $7.00 + 3.00 S&H. Valley Pike 
Publishing, PO Box 481, Mt. Jackson, VA 
22842. : 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association- 
Р5996, Alexandria Bay, New York 13607-0250 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS996, 
Alexandria Bay, New York 13607-0127 


Make Good Money in Government programs, 
Hidden Business Opportunites Revealed, Easy- 
Simple, Free details (510)297-4070. 


MASTER APPLIANCE REPAIR. Earn $75,000 
yearly. Start your own business. Trade SE- | 
CRETS revealed. 1-800-793-4572. Raker's Ap- 
pliance School, 1383135: Hedcoat, Phoenix, | 
MD 21 131. | 


chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7508. 


Money never stops as unlicensed Pest Control 
Operator. Never be unemployed again! Easy; 
Profitable. Free details. Jake Rowland, Dept. B, 


MONEY MAKING MACHINE. Curbmate ma- 
Box 31483, Dayton, Ohio 45437-0483. | 


| REQUIRED EVERY HOUSE. 


MONEY NEVER STOPS! Make homemade 
booklets. Mine have earned $1,078,170. Free 
information. Don Massey, Box 270910-PSB, 
Fort Collins, CO 80527-0910. (970)495-4724 
http://www, masseypub.com 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-59. Seminary, М5 39479. 


Now Urgently Required. International distribu- 
tors for unique automotive products. Write: J. 
Kliewer, 453 20th Avenue NE, Calgary, AB, 
Canada T2E 1R3. 


PERSONAL/ FINANCIAL FREEDOM! Rare 
career opportunity. Explosive industry: air puri- 
fication. High profits. Exclusive product, Be our 
primary person in YOUR area. Dealers/ Sales 
Managers needed. Full training/ support. FREE 
information pack. (800)279-6776. 


PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


POWERFUL INCOME OPPORTUNITY. $10K 


to $50K per month. Cal 24 Hours 
(800)935-5171 Extension 1116, 
(818)966-3834. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 


Square - #163P, Birmingham, AL 35216 


REMARKABLE PROFITS Reconditioning Auto- 
mobile Batteries. What Battery Manufacturers 
Have Kept Secret. FREE BROCHURE. Battery 
Outlet, Box 3300PS, Hickory, N.C. 28603-3300 


STAY HOME, MAKE MONEY! Achieve Finan- 
cial Freedom! Send S.A.S.E. For Details! Taylor 
Instructional Service, P.O. Box 230511, Grand 
Rapids, MI 49503. 


WANTED MANUFACTURER AND MARKETER 
FOR PATENTED ELECTRICAL BRACKET. 50 
FORESEE LU- 
CRATIVE MARKET. INFORMATION FAX OR 


| MAIL. SEND $10: ATRILL, BOX 929, GRAND 


CENTRE, AB ТОА 1TO. - 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 


| 467159PP, Atlanta, GA 31146. 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900*5... Echo, 
Box 739-C96, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic Re-creations. Excellent Quality. Free 
Wholesale Catalog. 1-800-553-4334. ' 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


Long-range cordless telephones. 

The lowest prices anywhere. 

AUDIO AMERICA (Virginia). Call today 
1-540-745- 2223. 


WHOLESALE -—— Freebies, "eem 
Closeouts. 90% Savings. Wholesale, Box 
51488-Ү, Ontario, CA 91761, 


CABLE EQUIPMENT 


ATTENTION DEALERS!! All makes & models 
of CATV converters, descramblers, add-ons & 


more! Guaranteed with exceptional service. | | 


EXCELLENT PRICING! Accept VISA, 
AMEX. (702)260-8129, (800)478-0334. 


MC, 


CABLE BOX DISCOUNT, Original equipment, 


Universal Descrambler. Save money on Enter- | 


tainment! Call Now. 1-718-349-6506. 


CABLE BOXES, INC. BEST PRICES IN THE 
NATION!!! GUARANTEED. 30 DAY TRIAL, 1 
YEAR WARRANTY. 12-5 PM CST. 
(314)569-4027. 


TURN ON CHIPS | 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


CABLE BULLET "TERMINATOR/.D. BLOC- | 


KER." ELECTRONICALLY SHIELDS YOUR- 
SELF AND YOUR BOX. LIFETIME GUAR- 
ANTEE. $14.95. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money back guarantee. EXTREMELY COM- 
PETITIVE wholesale pricing. Catalog. Credit 
cards. 888-443-9185. 


Vision TIME PRODUCTS 
1-800-310-1153. M-F 10am-8pm CST 
CABLE TV Converters & Accessories 


e Special Dealer Prices! e Compare our Low Prices! 


e Guaranteed Prices & Warranties! • Coll for your Free 
Catalog & Price Quotes! © Dealer Inquiries Welcome! 


[COD|SD wuss E 


CABLE DEPOT is now selling converters/ | 


descramblers direct at wholesale prices. 30 


day trial. Quantity discounts. 1-800-884-3473. | 


Tocom 5503, Zenith 1000, Pioneer 5130 $139. 
1600, $159. SA BB. 1-800-500-9825. 


| 
| 
| 


|| CABLE TURN-ON CHIPS/ DESCRAMBLERS 


| 800-665-7835 
| CABLE EXTERNAL TEST AIDS FOR QURL.” 


| REQUIRED. A.S.P., 1-510-278-3615. 


| TELECHIP. (800)793-7567 


CABLE EQUIPMENT 


CABLE DESCRAMBLER. Programmers & 
Chips. FREE Bullet Buster & Undetectable | 
Circuit. Habla Espanol. 1- 800-435-0523. 


CABLE DESCRAMBLER KIT. Only $7.50 (уо 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-752-1388. 


CABLE | 
EQUIPMENT; 


Most makes 


and models 


| 941 -261 -2125 | 


NO FLORIDA SALES 


| CABLE DESCRAMBLER!! ANYONE CAN 


BUILD IN SEVEN STEPS WITH RADIO 
SHACK “PARTS. PLANS $540. 
1-800-818-9103. 

| CABLE — DESCRAMBLERS. BEWA 


WHOLESALE PRICES. ABSOLUTELY THE 
LOWEST PRICES GUARANTEE! NOBODY 
BEATS US! THE CABLE CONNECTI 
1-800-411-2662. 


CABLE DESCRAMBLERS & TURN-ON CHIPS. 
DEALERS WELCOME. ALL MAKES & 
MODELS. SOUTHERN  ELECTRONIGS, 


IFIED TECHS. THE LATEST TECHNOLOGY. 
NEVER SEEN BEFORE. 1-800-671-0013. 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6916 
http://www.scramblingnews.com 


CABLE-TEST CHIPS As low as 59.95 For” 
Testing Cable Boxes in Full Service Mode. 
F.T.G.S; CUBES; JERROLD; PIONEER: 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES 310; Litetime Warranty. Full Tegh- 
nical Support, MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 
CABLE TEST CHIPS BLOWOUT SALE. ALL 
CHIPS FROM $11.00 TO $18.00. NO MINA, 


HAMLINE | 


JERROLD 
ZENITH Clear PIONEER 
ТОСОМ || Picture | SCIENTIFIC 
‘SOAK SIGMA | * | ATLANTA | 
FAOTOoAzA YT MEN FRIEND L C" | ® 
“Тї „Т COO БАТ TAAL Sf vice : 


VISA - MC = COD Jd. 


===“а m » = = = - - m i 


LOWEST PRICES, FAST DELIVERY. 4 


CABLE T.V. CONVERTERS AND DESCRAM-^ 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 4 


CABLE TV CONVERTERS/ DESCRAMBLERS. 
All Major Brands. Wholesale and Retail Рпїсїйө. 
BEST PRICES. 30 Day Trial. 1-800-406-0071. 


CABLE TV DESCRAMBLERS. ALL MAKES, “ 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 


| WING WHOLESALE 800-304-4408. F 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. + 


o9 [Д эе : 


E 
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WE STOCK A COMPLETE LINE OF CHIPS TOOLS, 


ELESS QUICK INSTALL TEST 


BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 


! *** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! 


CABLE TV DESCRAMBLERS/ CONVERT- 
BRS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 


a ALLSTAR, 1-800-782-7214 


sd T 
; 
Far Free Cot , 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


= Makes 
м -860- 540-3868 


And Models Available 


CABLE TV TEST CHIPS for Jerrold, Tocom, 
Pioneer, Scientific Atlanta, etc... QUICK IN- 
+ SIALLATION! New Multi-Mode modules 
available. Prices from $5 each. 
1-800-786-9025. 


CABLE DESCRAMBLERS & TEST CHIPS. All 

models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ TECH. 
854-474-5410. 


d CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
fieer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Ine., 
1-800-259-1187, Number One, 1301 Railhead 

; Blvd., Naples, FL 33963. 


‘CLEAR IMAGE HIGH- TECH VIDEO 
CLARIFIER. Removes all Video Copy Protec- 
* tion. 1-800-495-6888. 


| LOWER YOUR CABLE #/ f 
bf L BILL NOW. 


EONVERTERS- 
AVAILABLE GUARANTEED! All units are field 
#- «ull & unmodified. Most models available includ- 
ing Jerrold, SA Zenith, Pioneers & More! Supert | 


LOWEST PRICES 


| service. Accept Visa, MC, AMEX. | 


4 (800)899-5000. 


| SHH... BEST KEPT SECRET- INCREDIBLE 
Wholesale Prices on Descramblers. BUYER'S 
| ASSOCIATES, 1-800-889-5139. - 
Га 


CABLE TV DESCRAMBLERS | 


All major brands * Money-back guarantee 
BELOW WHOLESALE PRICES * 2 YR. WARRANTY 


Д ABSOLUTELY THE LOWEST PRICES! | 
WE BEAT ANY PRICE... NOBODY BEATS US! | 


+ RP ELECTRONICS 
1-800-304-3604 


"LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE 
*FRIENDLY COURTEOUS SERVICE. WE'RE PROFESSIONALS, ESTABLISHED 1977 


VISUAL COMMUNICATIONS INC. 
FOR ORDERS 1-800-GO-CABLE 
. | CATALOG & TECH. SUPPORT 717-620-4363 SORRY NO PA SALES 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


DESCRAMBLE CABLE USING SIMPLE CIR- 
CUIT. E-Z TO FOLLOW INSTRUCTIONS 
$10.00. COMPLETE UNIVERSAL KIT WITH 
FREE BULLET BLOCKER $20.00. 


1-800-522-8053. 


Cable TV Descrambler 
NEW Product 


No Converter Necessary 
Works With All Systems 
ES 1-800-886-8699 


EXTERNAL TEST DEVICES- S.A., JER., PIO. 
GREAT PRICES. BOSS 1,233 AND 4 
CONVERTER/ DESCRAMBLERS, UNBELIEV- 
ABLE PRICES. CENTECH ENTERPRISES, 
1-800-850-3844. NO CALIFORNIA SALES. 


Many Electronics inc 
RFT, FTG, PIO-Supers, 


Filters, FTG KIT's 


800-716-3561 9-7est 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1-800-676-6342 


Link Yourself To The Future With Our Exper- 
ience! Cable TV Converters And Descramblers. 
Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, Inc MPLS, MN 
1-800-501-0095 


TEST AIDS. RFT-1'S, FTG'S, PIO-SUPER. 
External Only. DEALERS. Phone: 
800-716-3561. Educational Only 


"The Ultimate Cube!" External Test Activa- 


tors, for all brands, works everywhere. 
(718)575-1474, (718)768-4963. 


CABLE CONVERTERS/DESCRAMBLERS 


"*"SUPER BUYS*** 
* Full Refurbished Units" 


*Tocom™ * Jerrold™ * Scientific lanta" ^ * Pioneer™ 
“WE SERVICE PRIVATELY OWNED CABLE CONVERTERS” 
SALES: (800) 448-9020, TECH: (219) 935-4130 

Sorry, no Indian Sales 
f NATIONAL CABLE BROKERS 
[1801 W. Jefferson St., Plymouth, | 


N 46563 


UNIVERSAL DESCRAMBLER. $129.95 + $5 
S/H. VISA/ MC/ AMEX. FREE CATALOG. 
Electroman, Box 24474, New Orleans, LA 
70184. (504)482-3017. 


90 DAY САНТ 
1YR. WARRANTY 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, P.O. 
Box 669, Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-713-922-3512 Any Time! 


x CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


OW PRICES * AVOID RENT FEES 


E 1-800-243-3967 


SKYLINE SYSTEMS, INC. 
114 S. Euclid Ave. Р ® 
I Park Ridge, IL 60068 z 


‘CABLE TV. 


| CONVERTERS/DESCRAMBLERS | 


| BUY DIRECT free i 


COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 


* 24 HOUR SHIPMENTS! 
l * 30 DAY MONEY BACK GUARANTEE! 


| THE WHOLESALER | 


* QUANTITY DISCOUNTS! * DEALERS WANTED! | | 


MASTER CARD + AMEX « VISA * С.0.0. 


i 1-800-800-0766 | 
| KIMTRONICS, INC. | 


(NO FLORIDA SALES) і 
Have make and model number of equipment used in your area ready. 

|] All Shipping & Handling Fees at Customer s Expense. 

Le implying theft of service will be denied — j 


CATALOGS | 


Time Machines. Levitation. Teleportation. Invisi- 
bility. Details. $2.00. DWFRENCH, РОВ 
2010(AVPS), Sparks, NV 89432. 


ADVANCED SCIENCE Si " 


48 ; 


Time Travel - Mind Power Devices - uud 
tion - Psionic Helmet - Boxes - Hidden Tech- 


nology - Courses - Hundreds of Products !!! 
"Catalogue $4.00 œ 


255 М.Е! Cielo Rd., Suite P565P, Palm 
Springs, CA A 92262, Е (61 9) 327-7355 


СВ RADIO/ 
SCANNERS/RADARS 


POLICE - FIRE SCANNERS, СВ'5 MARINE | 


2-WAY, ANTENNAS, HPR, BOX 68211365 
LITTLETON, CO 80162. 


CLASSIC CARS 


COMPUTERS/SOFTWARE 


| 


Build PENTIUM Computers. EASY!! Step-by- 
step Video, Manual. Send $24.95 to: WANG'S 
Computers, Box 231385, Sacramento, CA 
95823. 


| FREE CATALOG. IBM Compatible Shareware. 


CALOKE INDUSTRIES, Box 18477, ‘Raytown, 


| MO64133. 816-478-6185 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


ELECTRONIC AND COMPUTER RELATED 
PARTS CLOSEOUTS. LCDs, MONITORS, 
ETC. FREE FLYER. TIMELINE, 23605 TELO 
AVENUE, DEPT. PS9, TORRANCE, CA 90505. 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 


Do it yourself REFILL ГТ | canon COPIERS | 
is easy SAVE OVER 75% | г 
bie asa A ш includes У 519. 95 
cem ments чй es ES LASER parens | 
MORACK СРН) {5557 


INCORPORATED Order ог Information "SHARP: ‘COPIERS | 
А ог “р (706) 599-0500 XEROX: 5008 
55 Tu 06) 598-9203 | 929.95 | 


a gs Hells. B 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.00 
Р.Е.Р: Box 930024-S, Norcross, GA 30093 


We sell for experiments, light-shows, 
& Industrial applications. Learn about 
with our plans, books and kits. 


HTTP:/WWW.PWEB. COM/MWK/MAIN. HTM 
MWK INDUSTRIES CALL FOR YOUR FREE. 
1269WPOMONA “руу es без 

CORONA, CA91720 FAX: (909) 173-4887 


TELEPHONE RECORDING DEVICE- 
RECORDS BOTH SIDES OF CONSERVATION 
WITHOUT DETECTION. LIFETIME GUARAN- 
TEE. ONLY $14.95. 1-800-449-9187. 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


. Тор; QUALITY, U.L. USTED WIRELESS SYSTEM 
М PROTECT YOUR FAMILY AND POSSESSIONS 
(fon KNOX INSTALL IT YOURSELF AND SAVE 


(SYSTEMS | MONITORING AGREEMENT REQUIRED 


Popular Science reserves the right to refuse | 
any advertising order. Only publication of 

an advertisement shall constitute final 

acceptance of an order. Publication does 

not constitute an agreement for continued 

publication. All orders are subject to the 

applicable rate, card, copies of which are 

available upon written request sent to the 

address provided. 


Bathurst, Inc. BATTERY DISCONNECT SWITCHES (814) 684-2603 | 


Master Disconnect 


drain. 


electrical fi 
against vehicle theft. 
stops unauthorized 


ea PS ugs zn 


Disconnects all 
electrical circuits, 
eiminates battery 
prevents 


Original Battery 
Disconnect Switch 


res, guards 


- Model 192-B - 514.95 еа. | 


DO-IT-YOURSELF 


VIDEO CAMERAS SMALL AS POSTAGE 
STAMP! TV Transmitters! More! Catalog, $5.00. 
Supercircuits, 1 Supercircuits Plaza, Leander, 
TX 78641, 


Rotary 


LaserLeveler 
x ва " 


As san Ta, Popular Sciences 


EN 
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FREE Inlormaltorn Package DIESE ca 


Dealers Welcome! 


BUILD YOUR OWN ESP 
e POWER TRAINER 
Foretell the Future, 


bEsersone holds certain level of ENP 

power. Hut most people are not aware 

af thers. Now vou can enhance your 

FS! power and boost your IQ with 

THE FSP POWERTRAIS II Suon T 

can result more accurate predictions un future events, 
This hightech, powerful machine i easy tû build, and 
ius xime parts can be found in Radio Shacks. Send 
S000 for plans to: ALEX CHIU. 1601 Ocean Avenue 
Suite 216, San | Francisco CA п; Refund Guaranteed 


E ым 2 естгс j 141 
OR Ele iron ] IC 
jud Cybernetic Early 


Enhahoss normal hearing 3 to 4 times! 
{Adjustable volume control, fits easily into ; 
leither ear. Many, many uses a 
|CYBEREAR = to Use ..... $19.95 X. 


latttics, cellars, gardens. Trains and conditions wild '// 
po domestic animals. PPP10 Ready to Use $69. 50 


Y Say Tiny FM Transmitters 


oe X се, super sensitive, easy-to-assemble 
kits. FMX1/ TELX1 -2 Units ЕЕЕ $49.50 


3 Aim at window and listen to 
| sounds from reflected light. CAUTION - Not for illegal 
[use. LWB3 Plans .... $10.00 (creditable toward purchase) 
wei Bowed to Use Тышы em ES «$199.50 


Orders 800-221-1705 ParTSN 


Explore a secret world! 
Fascinating new career. ы 
Dynamic home study coursege.4 
Approved. Diploma, Badge. & 


FREE E CAREER КТ 
bs 800 -742. ‘9007 E 710 


‘SANTA АНА, СА 3 


‘SPY. 


Tools eFind Missi 
|'iheropticsiTapnDetectarsd& Wrist 

IR Detection # UV Powders e C 
Protection è Homing Loe зерур = Latni arbol Mic's af 


obt Electronics &  Mini-Recorders 
Persons è Phone Taps 
ameri thigh Vision & 

© Ф Personal 
Disquaed TV Cameras © Body Heat electors & Fiberscopes & 


| Contact Mic's ж Surveillance-CounterSurveillance & 
| HeliconterseMini-Sub'saBooks/Videas and MUCH MORE | 


Subscription $5.00 to ClAssociares BM 


4101 Green Oaks #267-PS9. ARL, TX 76016 


100 


| DO-IT-YOURSELF 


Surveillance Devices ! 
иа E 


| ary FM radio up to 1/4 mile. "Snapkit" 
technology for easy assembly! 


Also avallable: Tiny room transmitter 
pes 95 highest power available. The тові. 
sensitive of any offered - MD250 $44.95 
Guaranteed fo be smaller than any 
other transmitters offered anywhere! 
| Telephone Transmitter Kit 
hidden іп a dual modular adaptor 
Transmits both sides of conversation to 
| any FM radio up to 1/4 mile. "Ѕпарки" || + 
Uses phone line for power & antenna! 


. Visa/MC (214) 255-7490 
' Check & money orders also accepted 
mor-Radix Inc. Box 166055-P Irving, TX 75016 


SYSTEMS AND 
, COMPONENT PARTS 


http//vwrerew.mi-asers.com 
FREE CATALOG 


MERCH TH—E Р. О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


EDUCATION & INSTRUCTION 
A FREE VIDEO External BA/BS, 


MS/MBA, 
PHD/LAW. Accredited, financial аід, 
(800)471-3776, LA SALLE UNIVERSITY, Dept. 
#776, Mandeville, LÀ 70470-4000. 


BACHELOR'S, MASTER'S, DOCTORATES by 
convenient independent study. Accredited, in- 
expensive, fast. Free brochure. BEARS' GUIDE, 
6923-PS Stockton Ave., El Cerrito, CA 94530. 


| 800-835-8535. : 
| BECOME AN ELECTRICIAN. APPROVED 


HOME STUDY. FRÉE CAREER LITERATURE. 
P.C.D.l, ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEK108, 


EARN YOUR HIGH SCHOOL DIPLOMA, 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070. DEPT. 
JMK109, 


ENGINEERING TECHNOLOGY DIPLOMA. 
Credit For Experience. Antioch Technical In- 
stitute, Dept. 148, Alberta, VA 23821. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Accredited. Phone 1-800-228-5600, or write 
American School, Dept. #347, 850 E. 58th 
Street., Chicago, IL 60637 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. Р.С.01., ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJK109. 
PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATOR HOME TRAINING. 
Plus, 113 SELF-EMPLOYED INCOME OPPOR- 
TUNITIES. FREE INFORMATION. 
1-617-721-4292. GLOBAL, 171C PARK ST., 
STONEHAM, MA 02180. 
http://www.pvteye.com 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


Refinishing, Strip Paint, 


61450. 


Varnish, Formulas. | 
$10.00. Sharpes, 806 West Main, La Harpe,IL | 


EDUCATION & INSTRUCTION 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
tsecondary and Vocational Education. Pros- 
tigious faculty counsels for independent, in- 
dividulaized, at-a-distance education. Free 
information: Richard Crews, M.D.(Harvard), 


President, Columbia Pacific University, Dept. j’ 


eR52, 1415 Third St, San Rafael, CA 94901: 
800/552-5522 or 415/459-1650. 


ELECTRIC VEHICLES 


ELECTRIC Sidewalk Vehicle Plans. $24.95. 
5401-B South Congress, Austin, TX 78745. 
http://www. bga.com/~crypto/et. і 
ELECTRONIC SUPPLIES 
& EQUIPMENT 

STEREO FM TRANSMITTER! CRYSTAL CON- 
TROLLED! SYNTHESIZED! 75MHz- 125MHz! 
s00mW! ASSEMBLED $295, SCHEMATICS 
$27. 1-800-504-1178. 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET,  WOODSTOCK, NY 12498 


(914)679-6600. 
` EMPLOYMENT 


INFORMATION 


| $329.84 Weekly Assembling Our Products At 


Home. Toll Free 1-B00-460-WABC, Ext.1292 
(Message). 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM HOME! 
1-800-377-6000 EXT.6055. — — — ^ —— 


HELP WANTED | 


EARN MONEY Reading books! $30, 000/уг in in- 
come potential. Details. 1-800-513-4343 Ext. 
Y-20021. 


EXCELLENT INCOME! ASSEMBLING EASY 


CRAFT PRODUCTS AT HOME! PROGRAM 
GUARANTEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 


EYE CARE 
20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (B00)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http://www.visionfreedom.com 
SATISFACTION GUARANTEED. GUARANTEED. 


FINANCIAL 


$$$ DEBT CONSOLIDATION FREE! $$$ Cut 
Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Inc. (Non-Profit). Lic./ Bonded. (B00)855-0412. 


FEDERAL LOANS for small business now 
available. Call 1 -800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
GrantFinders, 5871 N. University Drive, #303, 
Tamarac, FL 33321. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST CUT CREDIT CARD PAY- 
MENTS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications 10 $50,000. Not loan company. 
Town & Country Acceptance, 


La 


FINANCIAL | 


SMALL BUSINESS- Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, ext.BF6050, * 


r 


To Advertise 
Call Liz or 


Brian at 
800-445-2714 


FOR INVENTORS | 


4 
ш 


d 


` WORK DIRECTLY WITH ‚ 
| REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 


U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 


PRODUCTION & PROTOTYPES 
Also Specializing in Copyrights & Trademarks 
Associates | near Patent Office 


| CREDIT CARDS ACCEPTED * SAT/SUN HOURS |.4 


MICHAEL І. KROLL | 
REGISTERED PATENT ATTORNEY ly - 
US PATENT REGISTRATION #26,755 | 


| Toll Free FAX - US & Canada 800-367-7773 | 

Internatiónal Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie. com 


BORSARI & Associates, provides professional" + 
patent and trademark services. For our in- 
ventor' s package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office * 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- “Patent, Develop, Mar- у 
ket Your Invention.” Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, da 
HTTPA/WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS * 
CLUB 24 HOURS FOR ‘INFORMATION. 
1-800-466-1793 : | 4 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In. ® 
ventors Foundation. 1-800-525-5885 

4 
FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, and Licensing. Proven Results: * 
1 "800-6TT- 6382. 


HELP AVAILABLE. RESEARCH, DEVELOP- 
MENT, REASONABLE PRICES. PATENT 
PENDING. THIRTY DAYS GUARANTEED. ^ 
1-800-841-1708. 


INVENTIONS, new products. We submit to E 
industry. Patent services. 1-800-288-IDEA. 


iy 
INVENTORS. *URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12, 1 


INVENTORS -- NEVER SEND IDEAS TO 4 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION . 
MARKETING METHOD! NONPROFIT OR- "4 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free * 
rochure supplied. (800) 547-7885 


PATENT IT ECONOMICALLY! Free details. 


Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 * 


oo [jes «* 


1 €— ' 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
"tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


SOCIETY OF AMERICAN INVENTORS | 
| Affordable Professional Services f 
| for Inventors 
р o Registered Parent Attorney * Registered Professional 
Engineer * Marketing & Licensing Assistance 
Attorney-Client Privilege 
FREE Written Evaluation! * FREE Private 
Consultation! * FREE Recommendations! 


CALL TOLL FREE: 1-500-747-3109 or 1-B23-LSA-IDEA f 


—— O0 S1 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation, (800) 323-1212. Lloyds - PSC. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpihe NY 14805 1-800-260-4135 


FREE CATALOG! 


NEW PRODUCTS 


MONEYMAKING 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. | 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE ENGINES: Auxilliary Power 
Supply Fits Bicycles, Recumbents, Fold-ups, 
Easily. Aluminized System Outpowers, Qut- 
climbs, ^ Outpaces Competitors. ' Call 
1-800-652-8495. 


SCREEN FEDERAL TRADEMARKS BEFORE 


REAL ESTATE 


MONTANA MOUNTAIN RETREAT. Vacatic 
and/ or year round living in the heart of tt 
Rockies. 20 acres and larger. Some meadow 
Some trees. Beautiful building sites with pow 
and phone! Excellent mountain views. Access: 
Helena National Forest. Financing availabl 
1-800-252-5263. A Bluegreen Company. 


RECIPES 


MEN WHO BAKE! Fun, recipes, baking tip 
Fact- filled, humorous newsletter, “We Knee 
the Dough.” Risk-free trial 12- issue subscriptic 
$24.95. Call 1-888-KNEADIT. 


ROBOTICS 


ADVERTISING NEW PRODUCTS. FREE KIT. 
300-888-8062. THE TRADEMARK REGISTER. 
WASHINGTON DC 20045 


» REGISTERED PATENT ATTORNEY. Former 
‚ patent examiner. 31 years experience, Donald 
4 Kettlestrings. 1-800-966-7577. 


New Hearing Aids 


& St Suite 251-A, Brooklyn, NY 11219-3823. 


- $20.00 Discount 


| Your 1st Mistake Could End Your Chance At Wealth! 
That's reality in the Invention Business World! Build 
your ideas, teams & business the right way, for a 
fraction of the cost of your first mistake — guaranteed. 


IRONMAN INVENTING” 


„а No B-S Success Manual from an INVENTOR 

who turned ideas into MILLIONS; & its tough! 

SAVE $55 from my mistakes. Act Now — only $49.95 
| + 53.50 S&H. Visa, MIC, AMEX. 1-800-765-0566 


¢ S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


GARDEN/LAWN CARE 


‘ELIMINATE MOLES & GOPHERS quickly, 
easily, permanently. Guaranteed method. $3.95. 
ARBEE, Danhaven Farms, P.O. Box 34735, 
Norfolk, VA 23514. 


д 
LOW COST GARDENING, GREENHOUSE 
and SOLAR PROJECTS using SUN-LITE HP 


# solar glazing. Call for catalog and sample. 


(603)668-8186. 
http://www.solar-components.com 


SAVE WATER, IRRIGATION MONITOR THAT 


А SENSES MOISTURE BELOW TURF, PRE- 


VENTS TIMER FROM OVERWATERING, 
FREE INFORMATION. 1-800-366-5325. 


GIFT IDEAS 


RECEIVE WHITE HOUSE GREETING CARD 
ON YOUR BIRTHDAY/ OTHER OCCASIONS 


` " Signed By U.S. President. Information Guide: 


$3.50. PRESIDENTIAL GREETINGS, 1303 53- 


on ON EARTH. 

an Technology of Tomorrow 
is Here Today! 

* AMAZE YOUR FRIENDS 

* IMPRESS YOUR NEIGHBORS 


* SURPRISE YOURSELF WITH IT'S 
ASTONISHING PERFORMANCE! 


py 20 DAI MONEY BACK GUARANTEE (LESS SEH] 


| ' Check / Money Order te: re" А 

|... MN MAXPO ENTERPRISE за АА 
BATTERIES INCLUDED 4587 MACK ROAD VASST |, 

Patented & Made in U.S.A. SACRAMENTO, CA 95823 “= —— 


ps HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
Mention This Ad. Call: 
1-800-448-0133. Fax: 1-919-571-7350 


Е | HEARING AIDS 
* 


Hearing Aids. Deal Direct, save hundreds, 
free trial. 1-800-641-4327. True Sound. FREE 
& Info. 


e 45 Day Trial eHuge Savings | 
TRY BEFORE YOU BUY! 
| 1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


HOBBIES/ . 


CRAFTS/COLLECTIONS 


FOSSILS, MINERALS, METEORITES, ARTI- 
FACTS OF NATURAL HISTORY. 200 photo- 76 
page catalog. $5.00 with Credit Card. 
1-800-246-5984. 


"GETTING Started in Stained Glass' $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


INVENTIONS WANTED 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


Inventors: Free information on offering your 
invention for sale. 1-800-537-1133, Kessler 


sales Corporation, C-7-IW-6, Fremont, Ohio | 
| 43420. 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit 


KITES 


rKITES 


| FREE COLOR CATALOG 


Choose fram over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 


i Into The Wind • (800) 541-0314 


1408-P Pearl St., Boulder, CO 80302 | 


LOANS BY MAIL 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MAGIC/NOVELTIES 


HAUNTED HOUSE AND HALLOWEEN SUP- 
PLIES. Catalog, $1.00. Brains Productions, Box 
939, Knightdale, NC 27545. 


OF INTEREST TO ALL 


CLEAR COLLECTOR VIDEO CASES. SAM- 
PLE $1.00. COMMANDER ENTERPRISE, Р.О. 
BOX 1960-5, POUGHKEEPSIE, N.Y. 12601 


FREE LONG DISTANCE CALLS. For com- 
plete instructions, send $6.95 to: MAR 
Telecom, PO Box 459, Lewisburg, KY 42256 


MAKE FRIENDS IN ENGLAND! Free details: 
Transatlantic Penfriends, Box 2176-PS, San 
Pedro, CA 90731. 


a ج‎ 


PLANS/KITS/BLUEPRINTS 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video Natural Spaces 
1-800-733-7107. 


Find Money, Watches and Rings Lost in Lakes | 


and Ocean Surf. Send for Plans. $3.50. Beaver, 
Inc., 123W. Water St. Statesville, NC 28677 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 96L/PS, 4915 Dean, Wood- 
stock, IL 60098. 


Rubber, plastic compounds, techniques, 
sources. Free information: CGastcraft, Box 
17000(V96), Memphis, TN 38187-0000. 


HH — ———‏ ———— و و — 


REAL ESTATE 


| BARGAIN HOMES - Foreclosed, HUD, VA, S&L 


Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


MONTANA & WYOMING 
Trees, Creeks and Wildlife. 35 acres starting at 
only $14,900. Many other properties and sizes 
available, Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. | 


Call today for tree information & photos. : 
Rocky Mountain Timberlands 
1315 East Main * Dept, PS. Р.О. Box 1153 

Bozeman, MT 59771-1153 • (406) 586-8088 + 


Call Toll Free: 1-800-682-8088 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


LET THE GOVERNMENT PAY for your new or 
existing home. Over 100 different programs 
available. Free recorded message. 
707-448-3818. (8JG6). 


att P = | | T ка" = Е 

ы US CITIZENS ONLY 
20-160 acre claim program still available, get yours for 
$20 government fae, in AK, AZ, AR, CA, CO, 10, MT, 
| NV, NM, OR, UT, WA, WY. For complete, step-by-step 


package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information sand $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre). | 
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DSS TEST CARDS & DSS Accessories, Lowe 
Prices. Call SOLAR SYSTEMS, (905)571-796; 


Satellite TV 
Discount Buyer s Guide 
Keep Your Dish Moving Strong! 


' Complete Systems 


ad °“ 
* 1070 4 * Upgrades 
sane 
owe * Replacement Parts 
“hay 


* Tune-Up kits 
* AcCeSSOFTES 

* Technical Support 
JT 800-334-6455 
ph ^ bet 2157395231. Fasc 218-730-497 
п» 5 l Skyvision, Inc 
| 1 [030 N. Frontier Dr. 
سا‎ jen Fergus Falls, M. 56537 


SMALL DISH 
BIG PROGRAMMING! 
SAVE 30-5096!!! 
Compare to Cable & other 18” dishes 

CALL NOW! ue 


800-500-9264 y) 
BSRyvision t 


| 1032 N. Frontier Drive Fergus Falls, MN 56537 


FAM, PA yt 
Ly (A: | 
"utr d sh Det 


The Best Television Comes on a DISH™ 


| DISH Network is a service mark of EchoStar Comm. Corp. 


OBTAINING SOUND for your VCII and VC 
PLUS is easy. No codes Needed. Detail 
1-800-211-5635. 


SOUND for VIDEOCYPHER-II and plus. Fre 
details. SASE: NASSIRIAN, Box 382-S, H 
Linda, CA 95673. 


| RCA 18" DSS Disk = 
Now Descrambled 

ffl hannels, Movie, Local Blackout 
Sports, Special Events, рогі 


Buy New Access Cord Today 


Where lo bet Оле & Haw Muh 
Send BEES: D55 DESCRAMBLERS 


Ung 133 8827 22nd Ave Wo. 51: Petersburg 


SONY 


А 33710 


SCIENCE & CHEMISTRY 


“EXPERIMENTERS” LABORATOR 
CHEMICALS GLASSWARE, Catalogue $2.0 
Established 1953. Hagenow Laboratories, 13€ 
Washington, Manitowoc, WI 54220. 
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TV's 
TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and sizes 
for the do-it-yourselfer all over the world. 
Buy the complete kit, or just the Connector 
Package and save by cutting your own 
lumber. 
photos, floor plans, assembly instructions, 
price list and more - $12. 


EY 2. 
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As featured on CBS 
"NORTHERN EXPOSURE", the 


Over 100 pages of color 


Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders call 

1-800-DOME-HOME. 
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| Edmund Scientifics _ 


SCIENTIFICS. 


MO Amal ул Catalan lor guration. 3 Tuae kar Qu I 
See ester йыт Pg ge 


Е LINDAL CEDAR HOMES 

~ Thinking about a custom 
home? Every Lindal home is an 
original — spacious, light and 
imaginative. We've been creating 
original homes of lasting quality, 
craftsmanship and beauty for over 50 
years. To start planning your dream 


information packet. 
1-800-426-0536, Dept. AZ9. FREE. 


Protect Cars, Boats, Trucks, RV's, X 


Motorcycles, docks, pools, paint booths, 
Workshops, Sandblasting, great for 
greenhouses, flea markets, Industry, 
construction sites and more! Withstands 
high wind, rain, heavy snow, sap, and sun, 
from 5° to 60° wide any length made with 
Heavy Duty galvanized steel frame with 
a durable, waterproof UV treated 
"Rip-Stop" cover. They are portable, 
require no permits, assemble quickly and 
easily. The perfect solution for covering 
anything and everything year-round eco- 
nomically and securely. 

1-800-932-9344, ext. 480 

203-931-4777, ext. 480 

FAX: 203-931-4754 


ET. FREE! E Resource Catalog. 


iud Discover creative science fair project 
ideas in our new 104 page ‘Scientifics’ 
catalog featuring over 5500 hard-to-find 
science discovery items, educational kits, 
science fair experiments, fiber optic kits, solar 
equipment, optical elements, lasers, 
microscopes, telescopes, binoculars, 
magnifiers, lab equipment, toys, photo and 
weather instruments for hobbyists, gadgeteers 
and students from America's largest mail 
order market place of unusual values. 


Call 1-609-547-8880 or write for your 
FREE 'SCIENTIFICS' catalog today to: 
EDMUND SCIENTIFIC CO., 
Consumer Products Division 
Dept. 16A1-C911 Edscorp Bldg., 
Barrington, NJ 08007-1380 


email: scientifics(@edsci.com 


home, call for our free, full color 


SHOP AT HOME : | 


Popular Science invites you to send for all of these fine catalogues — , 


OWN A MACHINE SHOP - Do your 
own machining and shop work with a 
Smithy 3-in-1 Lathe-Mill-Drill. Save time and 
money with versatile, easy to use Smithy 
machines, Ideal machine for hobbyists and 
small businesses. Request vour FREE Info Pak 


today! 1-800-345-6342 (Ask for Operator 
PSAB9). 


ar ther n AER. 


„б! HYDRAULICS 
ES "Where the Pros and 
| 2 I Handymen Shop." 
TH. E. Your #1 source for: 
E Generators and 
=æ engines * Name 
=. Brand Power. Air and 
Hand Tools * Air 


E m. min к=н EI 
s abt 13 5545 = 


* Compressors and 


Welders * Log Splitters and 

Chainsaws * Name Brand Power, 
Air and Hand Tools * Lawn and Garden 
Equipment and Accessories * Pressure 
Washers and Spraying Equipment 
* Trailers, Trailer Parts and Winches * 
Hydraulics and MORE! 

Save to 50% 
Request your FREE catalog today! 
Call Toll Free 1-800-533-5545 


THE COMPLETE GUIDE TO ROOF 


WINDOWS AND SKYLIGHTS -| 


Create light-filled spacious interiors in new 
home and remodeling projects with VELUX 
Roof Windows and Skylights, Free, full-color 


guide is filled with design ideas to brighten | 


every room in your home with natural light. 
Write or call toll-free 1-800-283-2831. 


HERE IS YOUR 
SOURCE ОЕ 
UNIQUE HIGH 
TECH  SCIEN- 


EX TRONIC 

ae DEVICES! Ready 

9" to use or easy to 

sus duis plans and kits include 

burning lasers, home/personal 

protection, surveillance, video, high 

voltage tesla, plasma and ion ray guns, 

ultrasonic shockwave, anti gravity, 

force field, pulsed magnetic projectors 
and much more. $2.00 


NORTHERN 


ROLL - TOP COVER . 
a unique pickup bed cover featuring f. 
a rigid covering for security and gas | 
economy that instantly rolls up їп | 
a small canister for quick access to your | 
truck bed. Will make your truck og М 


great. For FREE information contact їйе 
factory, PACE-EDWARDS CO. CALL 


TOLL FREE! 1-888-ROLLTOP e 

Una Curr SOLAR К: 
k Product catalog = ELECTRICITY. 
E The new Sunelco 

ВИ Planning Guide * 


"and Catalog is 
packed with 124 
gt St “© pages of informa- 
is ا‎ tion and quality |: 
> products. It details ¥ 
w= the design of RV, 
арі. water pumping, and total 
home power systems. SUNELCO 
is your complete source for solar 
modules, controllers, batteries, inverter 
water pumps, energy efficient lights, an nd. 
propane appliances. А must for 
every energy library. Only $4.95 
(406) 363-6924. 


h^ 


AMERICAN SCIENCE & | 

SURPLUS Thousands of M 
unusual items for the mechanically | 
minded. Tools, motors, pumps, fans, 4 
fiber optics, lenses, power supplies, 
batteries, lamps, switches, electrical 
components, electronic instruments, * |“ 
lab supplies, tape, magnets, | 
containers, office supplies, science у 
books, and toys. Amazing secret. 
source of surplus items 50% to 90% F 
off original prices. FREE. Y. 


JC Whitney? < 
“EVERYTHING 
AUTOMOTIVE” « 
= — Save up to 50% 
=, on thousands of fg 
accessories and [| 
i parts for — all | 
makes and model 
=s cars, motorcycles, | 
eurem and off-road vehicles. *c 
200-pg catalog with over 55,000 
security, repair, convenience and 
dress-up items at low direct prices. 
Save 10% on first order. (312) 431-6102 
Code: A724 (FREE) ‘ 


Т thay 
m ті arom: m: 


EIL 


TF. SURVEILLANCE 
The Latest High Tech 
V" Professional Electronic Devices 
psig) Our latest catalog offers 
"Шла HUGE selection of 
| surveillance, countersurveillance/ 
[privacy devices including: hidden 
video equipment, electronic kits, 
telephone recording systems, touch 
tone decoders, scanners, telephone 
p detectors, bug detectors, voice 
isguisers, telephone scramblers, 


locksmithing tools, and more. 
atalog $5.00. 


SPY OUTLET 
PO. Box 337, BulTalo, NY: 14226 
(FG) GO) 3476/07 L6) 469 5b 


Los 4TUME deci 
ee D - Mir 


Î Save up to 80% on publishers’ 
Ee overstocks, remainders, imports - 
| 3 America’s biggest selection of bargain 
E ks. Choose from thousands of titles 
| in over 60 subject areas: Science, 
| Do-It-Yourself, Sports, Biography, 
| History, Politics, many more. 
| Prices start at $3.95 with fast shipment, 
|, moneyback guarantee. From Edward R. 
~ Hamilton, Bookseller. FREE. 
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i [ ] 1. $12.00 Timberline Geodesics 


я [| 2.FREE Overland Smithy 


а 3. FREE 
А [ | 4. FREE 
4 [C] 5. FREE 
| [ ] 6. sass 
Hun RREE 

| [ ] в. FREE 
+! О 9. FREE 


| 
+ E 10. FREE Edmund Scientific 


Pace Edwards 

Lindal Cedar Homes 
Northern Hydraulic 
Sunelco 

Cover-It Instant Garage 
Velux Windows 


American Science & Surplus 


| Name 
Ag. 

f Street 
А City State 


| Tel &( — ) 


Pri 


a 
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г  PopularScience 


ON TAPE 1 


World's Largest Selection 


Listen to books vou haven't had 
time to read. More than 3,000 
current and classic best sellers on 
cassette. All full-length. Twenty- 
five new titles monthly. 
Satisfaction guaranteed. Call for 


color brochure, 1-800-626-3333. 


FREE. http://bookson tape.com, 


‘Things You 


Never Knew 
Existed... 


and others you can’t possibly live 


ШЕ without! 100% of surprises vou never 


dreamed you'd see. Esquire, New 
Yorker said "world of fantastic wonders, 
most unusual catalog in the world" 80 
pgs., over 2000 funmakers, jokes, novel- 
ties, magic sports, science, electronics, 
self-improvers, hobbies, extraordinary 
books and videos, 
Johnson 5mith Co. $1.00. 


11. $2.00 Information Unlimited 
12. FREE J.C. Whitney 

13, $5.00 Spy Outlet 

14, FREE Books On Tape 

5. $2.00 Anderson 

16. FREE Edward R. Hamilton 
17. 51.00 Johnson Smith 


18. 51.00 Crutchfield 


ийи и ЕИ КЕ i a 


19. $6.95 Yesteryear 


Zip 


! Check the number of catalogs that you want. Total the cost and add $1.00 for 
? handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


I enclose -$ for catalogs checked 
F + $ 1.00 handling 
a $ TOTAL 


1 | Send coupon to: 
POPULAR SCIENCE, P.O, BOX 5135, Pittsfield, MA 01203-5135 


Allow 4-6 weeks for delivery 
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much more. 


Т enclose $ 


+ $ 


Sh eaderAce ™ 


BEDROOM ORGANIZER 


CRUTCHFIELD 
Stereos for Home 
and Car 
Great deals on 
®. hundreds of the 
> latest components 
~ and systems. The | 
"| Crutchfield catalog | 
Ё makes it easy to 
а choose the опе 
that's best for you — over 100 
pages of detailed photos and 
descriptions, helpful buying advice, 
low prices and installation how-to. 
Send for your copy today. $1 


. $12.00 Timberline Geodesics 
. FREE Overland Smithy 
. FREE Pace Edwards 
. FREE Lindal Cedar Homes 


. FREE Northern Hydraulic 


Sunelca 

Cover-It Instant Garage 
Velux Windows 

American Science & Surplus 


Е Edmund Scientific 


SHOP AT HOME 


Popular Science invites you to send for all of these fine catalogues 


erem, s 


БИ PUT A DRESSER UNDER 
ANY BED! Dust proof underbed 

dresser has up to 16 drawers. Replaces 
bed frame. Saves space, ends clutter and 
underbed cleaning. Beautiful, hand 
stained, solid wood construction. Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring "dual firmness" control. 
Shipped UPS. 
48 page color catalog $2.00 


{то Order Call 1-800-481-1353 
"Fascinating Working Steam Models!" 


| Complete "Wilesco, Mammod & Cheddar" line, Over 100 
Different models. Trains, Marine, Cars, Trucks, Stationary, 
Engines, Rollers, Fire Engines & Accessories. Stunning, 
large 34 page colored Catalog $6.95 Refundable with order 


SALES * PARTS * SERVICE | Phone 
(613) 475-1771 


Yesteryear Toys & Books, Inc. Д 
Dept. PS Box537, Alexandria Bay, NY 13607 d 


[ | 11. $2.00 Information Unlimited 
a 12. FREE J.C. Whitney 

| || 13. $5.00 Spy Ourlet | 

[ ] 14. FREE Books On Tape 

[| 15. $2.00 Anderson 

E 16. FREE Edward R. iii 
E 17. $1.00 Johnson Smith 

[] 18. $1.00 Crutchfield 


E 19, $6.95 Yesteryear 


_ Zip 


| Check the number of catalogs that you want. Total the cost and add $1.00 for 
| handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


for catalogs checked 


1.00 handling 


TOTAL 


Send coupon to: 
POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


Allow 4-6 weeks for delivery 


EXP. 1/97 
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Slinky Springs to Fame | 


T1] WORKING with springs, an 


PT DETECTORS ABOARD this MA a ^ ШШШ engineer in Philadelphia 


ШШШ 42 spacecraft spot X rays blocked 9 
the atmosphere. The X-ray source [shown, 
below] in the constellation Cygnus may be an 
extraordinary new phe- 


got the idea for the Slinky when 
one of his springs rolled off a 
workbench and began to “do 
funny antics on the floor.” The 
flat-coiled strip of steel as- ! he | 
sumes shapes in an almost un- Б? x S 4 | 
ending pattern. An initial 
order of 100,000 from a small 


nomenon—a black 

hole.—September 1971 
Explorer 42 is credited 

with discovering a black 


| : | | plant sold in a flash, so nu- = b À | 
hole in the constellation Cygnus. Today, astronomers using the ; ү ^ 
i Wath merous other plants quickly E Zi 
orbiting Hubble Space Telescope have been able to confirm the is , E A 
resence of super-massive black holes icq qe edipi as t 
Вет Дары EU T duction.—September 1946 Я 
. og а -+ 
Huge Pool at Madison Square Garden Pilgrims to Cozumel Ê | 
; A! 
"ТОЙ THE INTERIOR of Madison Square Garden has been turned [ТТ] ABOUT 10 MILES from the east coast of Yucatan 
ШШШ into one of the largest swimming pools in the world. The id] is the lovely island of Cozumel, almost uninhab- | e 
pool is 110 feet wide by 150 feet long and ПОНЕ, 1,500,000 gal- ited now. When the Spaniards arrived 365 years ago, it 
lons of water. Miniature IS es | had 100,000 inhabitants, plus 50,000 pilgrims annually. 
i; $ 


waterfalls beautify the 
pool at one end. 
—September 1921 

The pool was built 
during the Garden's sec- 
ond incarnation at Madi- 


This “place of swallows” (cuzamil) is an interesting 
spot for antiquarians. In its dense forests are curious [9 
old buildings, апа beneath the ground тау be found 
Specimens of ceramic art.—September 1896 

Once a shrine to the Mayan goddess of fertility, aol 
Cozumel now has about 45,000 yearlong residents. Some 


son Square between 1.5 million pilgrims of a different sort also flock to the 
26th and 27th streets. island yearly to enjoy its sun, and stunning coral reefs. x 
Garden officials report 

+4 


that the idea of using the facility as a pool was abandoned after 
"M the summer of 1921. In 1925, the Garden moved uptown to 50th 
| эзеңә Street; the modern Garden opened at 33rd Street in 1968. 


pe == 
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Golf Machine Measures Drive 


| КТ ^ NEW DEVICE ENABLES you to tell how far your ball T 
| ШЕШ] would have traveled had it not been held back by the 

г cord to which it is attached. The dial registers the force of the | 
| Stroke delivered to the ball.—September 1921 4 

і 

| 


Sophisticated golf simulations now can replicate а game 
stroke-by-stroke, from tee-off to the final putt, including com- 
puterized re-creations of famous courses, audio advice after a “4 


* back wings ever E. Speedo of up to 675 mph are 
expected from the craft. It has a Goblin jet-power plant de- 
veloping a thrust of about 4,000 pounds. Tiny blisters on the ' shot, bird and cricket noises, and 

wing ti M contain parachutes.—September 1946 adjustable wind conditions. 
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LEARN TO BE FOCUSED. 


ISON. AGE 23. TANK CRI 


SO WHEN YOU GET $30,000* FOR COLLEGE, YOU'LL BE 


ee 


YOU CAN BE. 
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*IF YOU QUALIFY FOR THE MONTGOMERY GI BILL PLUS THE ARMY COLLEGE FUND. CALL 1-800-USA-ARMY http://www.goarmy.com 


SOONER OR LATER 


YOU HAVE TO GO HOME. 


After the kind of day 


паї ѕ why we designed the 


seats with their availab 
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You can still cal 
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of the Chevy Full-Size Extended-Cab to be so comfortable. Kick back in 
> leather surfaces. Or choose EPUM bucket seats that'll let you adjust to your favorite 
d a center console that's about as versatile as the opa Swiss Army" knife. Sc 
K Pickup to be tough and dependab e But maybe now you'll also want to call it home. 
Chevy Trucks 
44 а n дуп mne or video call 1- 098: 950- 2436. 
trademark ang C » GM Cor 96 GM Corp. All В Reserved Buckle A 


in, all you want to do is fall into your favorite easy chair and put 
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our feet up 
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the form-fitting 


